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Program Perhitungan Rantai dengan Menggunakan Visual
Basic

Private Sub Commandl_Click()
Dim TauB As Single 'KEKUATAN TEGANGAN TARIK
DimRs As Single ‘'TEGANGAN GESER YANG DIJINKAN
Dim P As Single ‘TEKANAN SPESIFIK YANG DIJINKAN

"WARIABEL UNTUK FAKTOR GESEKAN
Dim f As Single

Dim Ltotal As Single PANJANG KONVEYOR

Dim RZ As Single 'KEKUATAN TEGANGAN TARIK BAHAN PLAT RANTAI

Dim TauBB As Single KEKUATAN TEGANGAN TARIK BAHAN BAUT
ATTACHMENT

Dim Rsb As Single 'KEKUATAN TEGANGAN GESER BAHAN BAUT
ATTACHMENT

Dim CK As Single 'FAXTOR BEBAN CONVEYOR

Dim RB As Single

Dim RsAKSEN As Single

Dim Tau As Single '

Dim M As Single 'PERBANDINGAN d0:d1

Dim Pth As Single '

Dim b3 As Single 'TEBAL MAXIMAL GIGI SPROKET
Dim Taul As Single

Dim RbbAKSEN As Single

Dim pDOUBLEAKSEN As Single
Dim RzAKSEN As Single
Dim ZZ As Single

Dim ZIGMAz As Single
Dim ZIG As Single

Dim HHB As Single

Dim HB As Single

Dim Phi As Single

Dim TTT As Single

Dim ASth As Single

Dim SSS As Single

NB1 = txtINPUT(18). Text
NB2 = txtINPUT(21). Text
NB3 = txtINPUT(23) Text
NB4 = txtINPUT(25). Text
NB5 = txt{INPUT(28). Text

Phi=22/7
f=F2/F1
TI=Qo*L1*F1
T2=T1 *KC1
T3=Qo* (L2 *Fl-mt H)+T2
T4=T3 *KC2

FT3<0Then T4=0
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T5=Qo*L3*Fl
KET5=0Then T5=T3

T6=1.1* T5 TEGANGAN STATIK MAX PADA DRIVEN SPROKET'

T7=(Q0+Q*f)*L4*FI+T6

T8=T7*KC3

T9=Q* (L5 *Fl * £+ mt H)+ Qo * (L5 *F1 +rmt H)+ T8

T10=T9 *KC4

TiI={Qo+Q*f)¥*L6*Fl +T10

Liotal=L1 +(L2’\2+mi__H"2)"0.5+L3

HLtotal <25 Then CK =2

If Liotal >= 26 And Ltotal <= 60 Then CK = 1.5

TfLtotal > 60 Then CK =1

Sdyn=6*Phi*2%*mt V" 2 * (tAKSEN / 1000) * (Q + CK * Qo) *Ltotal/ {((Z*
({AKSEN/ 1000))~ 2 * 9.81) BEBAN DYNAMIK RANTAI'

RHAKSEN = TauB / 5

Sth=T11 + Sdyn 'TEGANGAN TEQRITIS

e=C+2%mt a

ASth= Abs(Sth)/2

$8§ = 16/Phi

DO = (SSS * ASth/ RbAKSEN) ~ (1/3) DIAMETER MINIMAIL PIN

RsAKSEN=Rs/5

Tau = (Sth/ (Phi * DO~ 2))

If Tau > RSAKSEN Then DO = (Sth/ (Phi * RsAKSEN)) * 0.5 ‘d0=DIAMETER PIN'

LL=C+4*mt_a+3

MENGHITUNG BUSH
Dim masukan As String
RbbAKSEN =RBB /4
TTT=TIl
If T1 = 0 Then

TIT=T4
End If

M=08

Po

D1 =D0/M DIAMETER BUSH

Pth=T11-TTT + Sdyn

b3=09*C

Taul =127 *(Pth/2) ¥ (2* (C+rmt_2)-b3)/(D1"3%( - M~ 4)

If Taul > RbbAKSEN Then

M= M - 0.0005 'CSng(InputBox("MASUKKAN NILAI M YANG BARU",
"INPUT M, Str(M)))
End If

Loop While Taul > RbbAKSEN
DV =(D1+D0}/2

MENGHITUNG PLAT RANTAI

R =0.5 * DV TARI-JARI LOBANG PLAT DALAM

' PlatRantai DiameterLobangDalam = D1 "TARI-JART LOBANG PLAT DALAM
pDOUBLEAKSEN = Sth /(8 *mt_a*R)

RzAKSEN =RZ /3

'Rz KEKUATAN TEGANGAN TARIK BAHAN YANG DILINKAN
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Rivar =R * (RzAKSEN + pDOUBLEAKSEN) / (RzAKSEN - pDOUBLEAKSEN))

0.5 TARI JARI LUAR LENGKUNG PLAT
mt b=Sth/{4*mt a* RzAKSEN) + DV LEBAR MINIMAL PLAT RANTAI

MENGHITUNG BAUT PADA ATTACHMENT
77 = TauBB /5
Da = ((Q + Qo) * 4 * Sin(rnt_ALFA * Phi/ 180)) / (Phi * ZZ)) " 0.5

MENGHITUNG SPROKET
DDO = tAKSEN / (Sin(Phi / Z))
DR = DDO - 0.2 * tAKSEN
EE =0.04 * Z * (ZIG) ~ (1/3)

RR =05 *Dl

RRR = tAKSEN - (EE + RR)
DE=DDO+05*D1+6
DB =DDO - D1
B1=09%C

B2 =083 * Bl

HHB = {Abs(Pth) / (0.1 * Bl *D1) 0.5
IFHHB > HB Then 'GANTI BAHAN DENGAN HB LEBTH BESAR
End If
Me.Hide
mt_frmGAYA. Show
End Sub

Private Sub Command2_Click()

Me Hide

mt_frmINPUTRANTAL Show

End Sub

Private Sub Form_Activate()
xtQUTPUT(31). Text = Sth
xtOUTPUT(32). Text =T11
xtQUTPUT(33). Text = Sdyn
txtQUTPUT(34). Text =T6
xtOUTPUT(35). Text = T3

End Sub

Private Sub Form_Activate()
tsxtOUTPUTPIN(1 ). Text = NB1
xtQUTPUTPIN(2). Text = DO
txtOUTPUTPING). Text =LL
xtOUTPUTBUSH(4). Text = NB2
tOUTPUTBUSH(5). Text = D0
xtQUTPUTBUSH(6).Text =Dl
ttOUTPUTBUSH(7). Text =¢
xtOUTPUTPLAT(8). Text = NB3
txtOUTPUTPLAT(9). Text = DV
xtOUTPUTPLAT(10).Text = DO
tOUTPUTPLAT(11). Text = mt_b
xtOUTPUTPLAT(12) Text = tAKSEN
tOUTPUTPLAT(13) Text =t 2
txtOUTPUTPLAT(14).Text=R
xtOUTPUTATTACHMENT(26). Text = NB5
xtOUTPUTATTACHMENT(27). Text = Da

End Sub
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Private Sub Form_Activate()
txtOUTPUTSPROKET(15). Text = tAKSEN
txtOUTPUTSPROKET(16).Text = DDO
1xtOUTPUTSPROKET(17). Text=DR
txtOUTPUTSPROKET(18). Text = RR
xtOUTPUTSPROKET(19). Text = RRR
xtQUTPUTSPROKET(20). Text = DE
ttQUTPUTSPROKET(21). Text = DB
tQUTPUTSPROKET(22) Text = Bl
xtOUTPUTSPROKET(23). Text = B2
txtOUTPUTSPROKET(24). Text = NB4
txtOUTPUTSPROKET(25). Text = EE

End Sub
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Program Pemilihan Roda Gigi dengan Menggunakan Visual
Basic

DEVINISI VARIABEL DAN PROSES
Private Sub Command!_Click()
On Error GoTo TerjadiError
Screen. MousePointer = 11
Fori=0To5
NB(i) = txtNB(i). Text
S0(i) = CSng(txtR(i). Text)
D(i) = CSng(txtMI(i). Text)
H(i) = CSng(txtH(i). Text)
HB(I) = CSng(txtHB(i). Text)
KO1(i) = CSng(txtS(i). Text)

Next i
YS = CSng(tYS(0).Text)
YG = CSng(tYS(1). Text)

Fori=0To 5
YH(i) = (HB() / H(D) " 2
MM =716 * N1/onl
KD(i) = YG* YH()) * YS * YV * KOI{D)
BZ() =035 *KD() * i/ (CS*SG*(E+1)
bH=10"6*NL*{i+ N 2/(28*ml *A”2 * BZ(N
Wi()=025*3.14*DK1 "2 £ (i) * D)/ 1076
W2(i)=025*3.14 *DK2 "2 *u{) * D)/ 1076
W(i) = WI({) + W2(i)
Next 1
Wierkecil = W(0)
Fori=1To5
If Wierkecil > W(i) Then
Wierkecil = W(i)
POSISI=1
End If
Next 1

Private Sub Commandl_Click(}

'On Error GoTo Terjadierror

Screen.MousePointer = 11

ESP = CSag(txtSS(0). Text)

E1 = CSng(txtSS(1). Text)

E2 = CSng(bxtSS(2). Text)

CT = CSng(ixtSS(3). Text)

QK1 = CSng(txtS$(4). Text)

QK2 = CSng(txtSS(3). Text)

KT = CSng(txtSS(6). Text)

Miest = CSng(txtSS(7). Text)

Fori=0To 3
YH() = (HB() / HD) " 2
MM =716 # N1/nnl
KD(i)=YG* YH() * YS* YV * KO(d)
BZ(i) = 0.35 * KD(i) *ii/ (CS*SG*(i+ 1))
b)) =107 6* N1 *{i+ DAr2/(28*ml *A"2 * BZ(3)
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Do
DoEvents
Do
DoEvents
Do
DoEvents
Do
DoEvents _
WHi)=05#%3.14*DKi"2 #h(i) * D(l)./ 1076
W2(i) =035 *3.14*DK2"2 *HDFDE /1076
Wiy = W1() + W2(1)
EN=E1+E2
YB=1
on2 =nnl /H
ALFA=ALF *Phi/ 180
FE=GE*(3+03*M+02*D01 ~0.5)
U =2000* (716 * N1/ (nnl * Dbl))
UUGE) =U/b{)
Udyn(i) =03 * UU@E) * CS+FE
CD(i) =1 + Udyn(i}/ (UU@) * CS * (ESP + 1))

BB()= U/ (Dbl * b(i))
BW(i) = BB(i) * CS * CD(@i) * CT
QEl=14/(EN+04)
EW=1+@EN-1)*M+V/4)/(M+FE/C)
QE2=14/EW +0.4)
Qw1 =0QK1 * QE1l
Qw2 = QK2 * QE2
YC =1/ (Sin{ALFA) * Cos(ALFA))
EIW=El *EW/EN
YE=1-2%*3.14* (1 -EIW)/(Z1 * nnl * 0.364)
YW1 =YC/YE
YW2=YC )
EE1 =RI * (((1 + HK1/R1)*2 - (Cos(ALFA)) # 2) # 0.5 - Sin(ALFA))
YF=127* @+ 1)~2*(1+(EE1/10)~4)* M~ 0.5/ (Dbl * i)
KD1(i) = KD{)
KD2(i) = KD1{i)
SB1() = S0G) / (BW() * Z1 * QW1 * CS)
IFSB1(i) <= 1.25 Then b(i) = b(i) +
Loop While SB1(i)} <= 1.25

SR2(5) = S0() / BWE) * Z1 * QW2 * CS)
If SB2(i) <= 1.25 Then b(i) = b{(i) + 1

Loop While SB2(i) <= 1.25

SG1() =KD1(@) * il / (BW(H) * YW1 * CS*@E+1)
IFSG1(i) <= 1.25 Then b(i) = b(i) + 1
Loop While SG1(i) <= 1.25 :

SG2() = KD2(i) * ii / (BW() *YW2*C8*(ii+1))
If SG2(i) <= 1.25 Then b(}) = b(i) +1

Loop While SG2(i) <= 1.25

DoEvents

Next i
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Wierkecil = W{0)
Fori=1To5
If Wterkecil > W(i) Then
Wierkecil = W(i)
POSISI=i
End If
Next i
SF=KT *ii /(BWPOSISD * YC* YF*CS* (i + 1))
LH1 = 167000 * KD1(POSISH * SGI(POSISD) ~ 2/ anl
LH2 = 167000 * KD2(POSISI) * SG2(POSISI) ~ 2/ nn2
End Sub

Private Sub Commandl Click{)
Dim YV1 As Single
Screen MousePointer = 11
If IsianBenar Then
N1 = CSag(T{(0).Fext)
nnl = C8ng(T(1).Text)
Z1 = CSng{T(2). Text)
it = CSng{T(3).Text)
M = CSng(T{(4).Text)
ALF = CSng(T(5) Text)
CS = CSng(T(6).Text)
SG = CSng(T(7) Text)
m2=mi/i
Phi=22/7
Z2=71%i1
Dol =Z1*M
DO2=2Z2*M
A=05*M*Z1*(ii+ 1)
DKIi=(Z1+2)*M
DK2=(Z2+2)*M
HKi=M
V =3.14 * D01 * nnl / 60000
Dbl =D01
Db2 = D02
DFt=(Z1-235)*M
DF2={(Z2-25)*M
YVI=1+8/V)"2
YV=07+(0.6/YV])
Vi=100/(V~04)

Rl=D01/2

Screen MousePointer =0

Me Hide

rdgfrmOUT_RODA_GIGI Show
Else

Screen. MousePointer =0
MsgBox "ISIAN ADA YANG TIDAK BENAR", vbOKOnly + vbCritical, "KESALAHAN"
T{0).SetFocus

End If

End Sub
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OUTPUT DATA ROPA GIGI
Private Sub Form_Activate()
Screen. MousePointer = 11
With MSFlexGridl
DoEvents
MergeCells =1
MergeRow (1) = True
MergeRow(3) = True
MergeRow(11}= True
MergeRow(43}=True
.ColWidth(0) = 4000
.ColWidth(2) = 4000

.LCol=0

Row =1

Text = "Daya yang ditransmisikan"
Row=2

Text = "Putaran poros *

Row=3

Text = "Reduksi”

Row=4

Text = "Sudut tekan”

Row=35

Text = "Bahan roda gigi"

Row=6

Text=" Ko"

Row=7

Text=" Sigma"

Row=38§

Text = "Modul"

Row=9

Text = "Jumlah gigi roda (Z} *
Row=10

Text = "Diameter lingkaran jarak bagi (d0)"
Row=11

Text = "Jarak sumbu poros”

Row=12

Text = "Diameter lingkaran kepala (dk)"
Row=13

.Text = "Tinggi kepala"

Row=14

.Text = "Diameter lingkaran singgung (db)"
Row=15

Text = "Diameter lingkaran kaki (df}"
Row=16

.Text = "Lebar gigi"

Row=17

Text = "Torsi nominal pada roda (M)"
Row=18

Text = "Gaya tangensial (U)"

Row=19

.Text = "Gaya tangensial persatuan lebar gigi (u)”
Row=120

“Text = "Gaya periperal dinamik perlebar gigi (Udyn)"
Row=21

Text = "Kekuatan bahan terhadap tekanan permukaan (Kd)"
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Row =

Text = "Kecepatan tangensial (V)"
Row=23

Text = "Intensitas beban nominal {B)"
Row =24

.Text = "Intensitas beban efektif (Bw)"
Row =25

Text = "Faktor kejut (Cs)”

Row =126

Text = "Faktor beban dinamis (Cd)"
Row =27

Text = "Faktordistribust beban {Ct)"
Row =28

Text = "Faktor geometri {gk)"
Row=29

.Text = "Kontak ratio (g)"

Row =30

Text = "Faktor tekananpermukaan”
Row =31

Text=" Yc"

Row =32

Text=" Yb"

Row =33

Texx=" Ye¢"

Row =34

Text =" Yw"

Row =735

Text = "Faktor tegangan padakaki gigi (qw)"
.Row =36

.Text = "Faktor keamanan terhadappatah (Sb)"
Row =137

.Text = "Faktor-Faktor:"

Row =138

TJext=" Yg"

Row =39

TJext=" Yh"

Row=40

Text=" Ys"

Row =41

Text=" Yv"

Row=42

.Text = "Faktor keamanan terhadap pitting (Sg)"
Row=43

Text = "Viskositas kinematikpelumas”
Row=44

Text = "Umur roda gigi {(Lh)"
Row=45

Text = "Berat roda gigi”

.ColWidth(1) = 1500

Lol=1

Row=0

CellAlignment = 3

Text = "Roda Gigi I"

Row=1

CellAlignment = 3
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Text = SN
Row=2
.CellAlignment =2
Text = Str{nnl)
Row =3
LCellAlignment = 3
Text = Str{ii)
Row=4
CellAlignment =2
Text = Str{ALF)
Row=35
.CellAlignment =2
.Text = NB(POSISI)
Row=26
.CellAlignment =2
Text = Str{KO1(POSISI)
Row=7
CellAlignment =2
Text = Str(SO(POSISI))
Row=38
.CellAlignment =2
Text = Str(M)
Row=9
.CeliAlignment = 2
Text = Str(Z1)
Row=10
CellAlignment = 2
Text = St(DO1)
Row=11
.CellAlignment = 3
Text = Str{A)
Row=12
.CellAlignment =2
Text = Str(DK1)
Row=13
.CellAlignment = 2
Text = Str(M)
Row=14
LellAlignment =2
Text = Str(D01)
Row=15
CellAlignment = 2
Text = Str(DF1)
Row=16
.CeliAlignment =2
Text = Str(b(POSISI))
Row=17
.CeliAlignment =2
Text = Str(MM)
Row=18
LCellAlignment =2
Text =5tH(U)
Row=19
.CellAlignment = 2

Text = St(UU(POSIST))
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Row = 20
CellAlignment =2

Text = Str{Udyn{POSISD))
Row=21
CeliAlignment = 2
Text = St(KD(POSISI))
Row=22
.CeliAlignment =2

Text = Ste(V)
Row=23
.CellAlignment = 2

Text = Str(BB(POSISD)
Row =24
CellAlignment =2

Text = Str(BW(POSISI))
.Row=125
CellAlignment = 2

Text = Str{CS)

Row =126
CeliAlignment =2

Text = St(CD(POSISD)
Row =27
CellAlignment = 2

Text = St(CT)

Row =28
CellAlignment =2

Text = Ste(QK1)

Row =29
CellAlignment =2

Text = Str{E1)
Row=130

Text=""

Row =31
CeliAlignment =2

Text = 8(YC)
Row=32
CellAlignment = 2

Text = Stn(YB)

Row =33
CellAlignment =2
Text = Str(YE)
Row=134
LeltAlignment = 2
Text=Str(YWI)
Row=35
CellAlignment = 2
Text = Str(QWT)

Row =36
CellAlignment = 2
Text = Str(SB1{POSISI))
Row=37
CellAlignment = 2
Text=""

Row =38
[CellAlignment =2
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Text= tr(YG%

Row =39
.CellAlignment = 2

Text = Stt{ YH(POSISI})
Row =40
CellAlignment =2

Text = St(¥YS)
Row=41
LCellAlignment =2

Text = Str(YV)
Row=42
.CellAlignment =2

Text = Str{SGL(POSIS))
Row =43
.CellAlignment = 3

Text = Str(V1)
Row=44
.CeliAlignment = 2

Text = Str(LHI)

Row =45
CellAlignment = 2

Text = Str(W1(POSISI))

ColWidth{2) = 1500
Col=2

Row=10
CellAlignment =3
Text = "Roda Gigi II"
Row=1
.CeliAlignment =3
Text = Str(N1)
Row=2
.CellAlignment = 2
Text = Strv(nn2)
Row=3
CellAlignment =3
Text = Str(ii)
Row=4
CellAlignment = 2
Text = Str(ALF)
Row=35
.CeliAlignment = 2
Text = NB(POSISI)
Row=26
.CellAlignment =2
Text = St(KO1(POSISE)
Row=7
CellAlignment =2
Text = Str{SO(POSISL))
Row=3
CeliAlignment =2
Text = Ste(M)
Row=9
.CellAlignment =2
Text =Str(Z2)
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Row=1¢' """

.CellAlignment = 2

Text = Ste(D0O2)
Row=11

.CellAlignment =2

Text = Str(A)

Row=12

.CellAlignment = 2

Text = Str(DK2)

Row =13

LCellAlignment =2

Text = Str(M)

Row=14

LCellAlignment = 2

Text = Str(D02)

Row=15

.CellAlignment = 2

Text = Str(DF2)

Row=16

.CellAlignment = 2

Text = Str(b{POSIST))

Row=17

.CeliAlignment =2

Text = Str(MM)

Row =18

CellAlignment = 2

Text = Str(L))

Row=19

.CellAlignment =2

Text = St GU(POSISIL))

Row=20

.CellAlignment =2

.Text = St{Udyn(POSISI))

Row =121

LCellAlignment =2

Text = Str{KD(POSISI))

Row =22

CellAlignment =2

Text = Ste(V)

Row=23

.CeliAlignment =2

Text = Str(BB(POSISI))

Row = 24

.CellAlignment =2

Text = Str(BW(POSISD)

Row=125

CellAlignment =2

Text = Str{CS)

Row =26

LeilAlignment =2

Text = Ste{CD(POSISI))

Row=27

CellAlignment = 2

Text = Str{CT)

- Row=28
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Celi&lignment = 2
Text = Sir(QK2)
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CellAlignment =2
Text = St({E2)
Row =30
.CellAlignment =2
'Te = IHt

Row =731
.CellAlignment = 2
Text=5i(YC)
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LCellAlignment =2
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CellAlignment =2
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CellAlignment =2
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CellAlignment = 2
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Row =36
CellAlignment =2
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.CellAlignment = 2
Texg=""

Row =238
.CellAlignment = 2
Text = Si(YG)
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CellAlignment =2
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LCellAlignment =2
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Row =42
CellAlignment = 2
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Row =43
.CeliAlignment =
Text = Str(V1)
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Row = 45
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Text = St(W2(PCSISI))

.ColWidth(3) = 1000
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.CellAlignment =3
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Row=1
.CellAlignment = 2
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Row=2
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Row=4
.CeliAlignment =2
Text = "Derajad"
Row=0¢6
.CellAlignment = 2
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Row=121

.CellAlignment =2
Text ="Kg/mm2"
Row=22
.CellAlignment =2
Text = "m/detik”
Row =23
.CeliAlignment =2
Text ="Kg/mm2"
Row =24
.CellAlignment =2
Text = "Kg/mm2"
Row =43
CellAlignment = 2
Text = "Cst"
Row =44
.CellAlignment = 2
Text = "Jam"
Row =45
.CellAlignment = 2
Text = "kg"

End With

Screen. MousePointer = 0

End Sub



Lampiran 17

Perancangan Deep Drawn Pan Conveyor ( Clinker Tran ' i
B O e Y et yor ( sport Kapasitas 500 Ton / Jam )

Universitas Gadjah Mada, 2001 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Program Pemilihan Poros dengan Menggunakan Visual Basic

INPUT DAN PROSES PERHITUNGAN POROS
Private Sub crndOK_Click()

Dim Ptl As Single

Dim Prl As Single

Dim Pt2 As Single

Dim Pr2 As Single

Dim RAr As Single
Dim RAt As Single
Dim RBr As Single
Dim RBt As Single
Dim RA As Single
Dim RB As Single
Dim MM1 As Single
Dim MM2 As Single

Dim AMM As Single

Dim pesan As String

HP = CSng(tIN(0). Text)
NN = CSng(txtIN(1).Text)
prsLL = CSng(txtIN(2). Text)
AA = CSng(txtIN(3).Text)
prsR1 = CSng(txtIN(7) Text)
prsB1 = CSng(txtIN(5). Text)
BG1 = CSng(txtIN(9). Text)

Select Case Pilihan
Case 0
prsBB =0
prsB2 =0
rR2=0
BG2=0
Case 1
prsBB = CSag(txtIN(4). Text)
prsB2 = CSng(txtIN(6). Text)
R2 = CSng(txtIN(8). Text)
BG2 = CSng(txtIN(10). Text)
End Select

prsMM = 716200 * HP /NN
CC = prsLL - prsBB
DD =prsLL - AA
Pt1 = prsMM / prsR1
Pr1=Pil *0.364
PI=(Ptl"2+Pr1 ~2)"05
IfR2 =0 Then

Pt2=0

Else: Pt2 = prsMM / R2
End
Pr2 =Pt2 * 0.364
P2=(P12"2+Pr272)"0.5
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RAr ={Pr2 * prsBB + Prl * DD)/ prsLL
RAt =(Pi2 * prsBB + Pt1 * DD}/ prsL.L
RBr=(Prt * AA+Pr2 * CC)/ prsLL
RBt=(Ptl * AA + P2 * CC) / prsLL.
RA=(RAr~2+RAt"2)~0.5
RB=RBr"2+RBt"2)" 0.5
MMI1=RA*AA
MM2 =RB * prsBB
MM > MM2 Then
AMM = MM1
Else
AMM = MM2
End ¥
MEE = (AMM ~ 2 + (0.85 * prsMM) * 2} * 0.5
Me.Hide
prs_frmINPUTBAHAN. Show
End Sub

Private Sub cmdOX_Click()
IfN > 0 Then
'perhitungan yang telah menggunakan N (banyaknya bahan)
"mumet

Dim TTK{6} As Single
Dim TT{6) As Single
Dim MJ{6) As Single
Dim TYDD(6) As Single
Dim RA1(6) As Single
Dim RA2(6) As Single
Dim RB1(6) As Single
Dim RB2(6) As Single
Dim LL1(6) As Single
Dim LL2(6) As Single
Dim DPP1(6) As Single
Dim DPP2(6) As Single
Dim G1{6) As Single
Dim G2(6) As Single
Dim DA1(6) As Single
Dim DA2(6) As Single
Dim DA3(6) As Single
Dim DA4{6) As Single
Dim DB3(6) As Single
Dim DB4(6) As Single
Dim FAA(6) As Single
Dim FAB(6) As Single
Dim FBA(6) As Single
Dim FBB(6) As Single
Dim FF1{6) As Single
Dim FF2(6) As Single
Dim Wterkecil As Single
Dim VOL(6) As Single
Dim HARGAterkecil As Single
Dim HS(6) As Single
Dim NerSbim As Single
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Fori=0 ToN' MADA
prsNB() = txtNB(). Text
TTK(1) = CSng(txtTT(). Text)
MI{i) = CSng(ttMI(i). Text)
HS{) = CSng(txtHS(). Text)
Next i
Fori=0ToN
TT{) =0.65* TTKG) /5
DP({)=2.17* (MEE/TTGE)} (1 /3)
Phi=22/7
VOLG) =025 *Phi * DPE) "2 * prsLL. * 1.5
HARGA() = VOL(D) * HS8(D)
Do
prsW(i)=1.5/4 * Phi * (DP(i)) ~ 2 * prsl.L. * (MJi) / 1000000)
TYDD() = 5760 * prsMM / (Phi ~ 2 * 810)
TYD() = TYDD(i) / DP(i) ~ 4
I TYD() > 0.25 Then
DP@)y = (TYDD(@)/ 0253~ 025
End If
Gi1(i)) =Pl + BGl + prsW(i)/ 2
IfBG2 = 0 Then
G2y =0
Else: G2(i) = P2 + BG2 + prsW(i) / 2
End If
RAI() =GI({) * DD/ prsLL
RBI1{) = GI{i) - RAI(D)
RA2(1) = G2(i} * prsBB / prsLL
RB2{) = G2(1) - RA2(i)
arrRAA() =RAI({) + RAZ(D
arrRBB(i) = RB1(i} + RB2(i)
LL1(1)= 0.3 * DP()
L12()=AA - 0.5 * prsB1
DPP1(i)= 5 + DP(1)
DPP2(i) = 10 + DP()
DAID=LL1{4) "~ 3/ DP{H) " 4
DA2() = (LL2(1) ~ 3 -LLIi) ~ 3) / DPP1(i) * 4
DA3(D) = (AA "3 - LL2(1)) / DPP2(1) ~ 4
DAA(D) = ((prsLL - prsBB) ~ 3 - LL2(i) ~ 3} / DPP2(i) "~ 4
DB3() = (DD 3 -LL2(1)~3)/DPP2()) " 4
DB4{) =(CC~3 -LL2(1)~3)/DPP2() " 4
FAA(D) = RAL() * 6.8 * (DAL(Q) + DA2(i) + DA3(i)) / 210000
FAB(i) = RB1{) * 6.8 # (DA1(i) + DA2(i) + DB3(3)) / 210000
FBA(I) = RA2(i) * 6.8 * (DAL(1) + DA2(1) + DA4(3)} / 210000
FBB(i) = RB2(1) * 6.8 * (DAI(I) + DA2(i} + DA4(i}) / 210000
FF1(i) = FAA(I) + (FAB(I) - FAA(})) * AA/prsLL
FF2(i) = FBA(Q) + (FBB(i) - FBA(i)) * prsBB / prsLL
IfFF1(i) > FF2(i) Then
FF(i) =FF1{1)
Else
FF() =FF2(3)
End If

NerSbim = Nex(i)
Ner(i) = 300 * (1/ FR(@i) ~ 0.5
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I WEH(I) "N Sbim Then MsgBox "NCR JADI KECIL"
H'NN > Ner(i) Then DP(i) = DP(i) + 1
DoEvents

Loop While NN > Ner(i)

Next i

HARGAterkecil = HARGA(0)
Fori=1ToN
IFHARGAterkecil > HARGA(I) Then
HARGAterkecil = HARGA(I)
POSISE=1
EndIf
Nexti

Me Hide
End Sub

OUTPUT HASIL PERHITUNGAN POROS
Private Sub Form_Activate()

With GR

DoEvents

ColWidth(0) = 35060

.ColWidth(1) = 1500

.ColWidth(2) = 10060

LCol=0

Row=1

Text = "Daya Yang Ditransmisikan"
Row=2

.Text = "Putaran Poros "

Row=3

Text = "Panjang Poros"

Row=4

Text = "Jarak Roda Gigi I Dengan A"
Row=35

.Text = "Jarak Roda Gigi I Dengan B”
Row=6

Text = "Lebar Roda Gigi 1"
Row=7

Text = "Lebar Roda Gigi II"
Row=28

Text = "Jari-Jari Roda Gigi I"
Row=9

Text = "Jari-Jari Roda Gigi II"
Row=10

Text = "Berat Roda Gigi I"
Row=11

.Text = "Berat Roda Gigi II"
Row=12

.Text = "Bahan Poros"

Row=13

.Text = "Diameter Minimal Poros"
Row=14

.Text = "Berat Poros"

Row=15
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Text = "Puntiran Maksimal"

Row=16

_Text = "Simpangan Maksimal"
Row=17

Text = "Putaran Kritis"
Row=18

Text = "Reaksi di A"
Row=19

Text = *Reaksi di B”

Row =20
Text="BANTALAN DI A"
Row=121

Text=" Jenis Bantalan"
Row=22

Text=" Kapasitas Beban (C)"
Row=123

Text=" Diameter Dalam {d)"
Row=24

Text=" Diameter Luar (D)"
Row=125

Text=" Fillet (r)"

Row=126

Text=" Lebar (b)"
Row=27
Text="BANTALAN DI B"
Row=128

Text=" Jenis Bantalan"
Row=29

Text =" Kapasitas Beban (C)"
Row =30

Text=" Diameter Dalam {(d)"
Row=31

Text=" Diameter Luar (D)"
Row =32

Text=" Fillet {r)"

Row=33

Text=" Lebar (b}

Row =34

Text = "Umur Bantalan di A"
Row =35

Text = "Umur Bantalan di B”

Lol=1
Row=0
.CellAlignment = 3
Text = "Ukuran"
Row=1
CellAlignment =2
Text = Str(HP)
Row=2
LellAlignment =2
Text = St(NN)
Row=3
CeliAlignment =2
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Text =prsLL

Row=4
CellAlignment = 2
Text = Sir{AA)
Row=3
CellAlignment = 2
Text = Str(prsBB)
Row=6
CeliAlignment = 2
Text = Str(prsB1)
Row=7
CellAlignment = 2
Text = Str{prsB2)
Row=8
CellAlignment = 2
Text = Str{prsR1)
Row=9
CellAlignment = 2
Text = St(R2)
Row=10
CellAlignment = 2
Text = St(BG1)
Row=11
CellAlignment = 2

Text = Str{BG2)
Row=12
CellAlignment = 2
Text = prsNB(POSISD)
Row=13
CellAlignment = 2
Text = St(DP(POSISD)
Row=14
CellAlignment = 2
Text = Str{prsW{(POSISI))
Row=15
CellAlignment = 2
Text = Sto(TYD(POSISI)
Row=16
CellAlignment = 2
Text = Str(FF(POSISI))
Row=17
CellAlignment =2
Text = Str(Ner(POSISL)
Row=18
CeliAlignment = 2
“Text = Str(arrRAA(POSISI))
Row=19
CellAlignment = 2
‘Text = Str{arrRBB(POSISI))
Row =21
CeliAlignment =2
Text=XX

Row=22
CellAlignment = 2
Text=C01
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Row =28
CeliAlignment = 2
Text=XX2
Row=29
CellAlignment = 2
Text=C02
Row =34
CellAlignment =2
Text = Str(UAH)
Row =735
LCellAlignment =2
Text = Str{UBH)

Lol=2
Row=0
CellAlignment =3
Text = "Satuan"
Row=1
CellAlignment = 2
Text = "Hp"
Row=12
Text ="Rpm"
Row=3
Text = "mm"
Row=4
Text ="mm"
Row=35
Text="mm"
Row=6
Text = "mm"
Row=7
Text="mm"
Row =38
Text ="mm"
Row=9
Text="mm"
Row=10
Text ="Kg"
Row=11
Text="Kg"
Row=13
Text="mm"
Row=14
Text="Kg"
Row=15
Text="Kgm"
Row=16
Text = "mm”
Row=17
Text = "Rpm"
Row=18
Text="Kg"
Row=19
Text="Kg"

Row=22
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Tex.t —_ quu
Row =29
TeXt = I!Kg“
Row =34
Text ="Jam"
Row=35
.TeXt — n]amn
End With

End Sub
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nalisis Struktur Rangka Konveyor I dengan Menggunakan SAP90

mputer and Structures, Inc.., PAGE i

PROGRAM: SAP20/FILE: PRANG1 . SAFP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

> Y S TEM DATA

"XECUTION CODE - - =~ - — = — — = = — — = — = 0
JUMBER OQF LOAD CONDITIONS — - — = — — = — — — 2
STEADY STATE LOAD FREQUENCY — - - - — = - — = 0.0000E+00
NUMBER OF EIGENVALUES — -~ - — = — — = — — = — 0
mTGEN CONVERGENCE TOLERANCE — - - — = - — = -~ ¢.10600E-03
FIGEN CUTQFF TIME PERICD - - — = — — — - — = 0.C00CE+0O
omputer and Structures, Inc.., PAGE 2

PROGRAM: SAPSC/FILE : PRANG] . SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

GENERATED JCINT COORDINATES

JOINT X Y Z
1 0.000 0.00C 0.000
2 250.000C 0.000 0.600
3 500.000 0.0G0 G.000
4 720.000 0.000 0.G00
5 840.000 0.000 0.C00
& 0.000 0.000C 65.500
7 250.00C 9.000 65.560
8 500.000 G.0C0 65.500
9 720.000 0.000 65.500

10 0.000 0.000 116,200
11 250.000 0.00C 116.4£00C
12 500.000 0.000 116.400
13 720.0G60 £.000 116.400
14 0.000 0.0600 133.500
15 250.000 0.000 133.500
16 500.00C 0.006 133.5060
17 720.000 0.000 133.500
18 0.000 195.000 0.000
1@ 250.000 195.000 0.00G
20 500.000 195.000 0.000
21 720.000 195.000 6.0GC0
22 840.000 185.000 0.000
23 0.000 195.000 65.500
24 250.000 185.000 65.500
25 500,000 195.000 65.500
26 724,000 195.000 65,500
27 0.000 185.000 116.4C0

28 250.0600 185.000 116.400
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29 00.00Q0 185,000 116.400C
30 T20.000 185,000 116.400
31 0.000 185,000 133.5C0
32 250,000 185.000 133.500
33 500.000 185.000 133.500
34 720.000 195.000 133,500
35 §.000 -132.500 0.009
36 250.000 -132.500 0.000
37 500,000 ~-132.500 0.000
38 720.000 -132.500 0.300
39 840.000 -132.500 0.00C
40 0.000 327,500 0.00C
41 250.009 327.500 0.000
42 500,000 327.500 0,000
43 720.000 327.500 0.000
44 340.000 327.500 0.000
mputer and Structures, Inc.., PAGE 3
PROGRAM: SAP9(/FILE : PRANG1 . SAP
3TRUKTUR FRAME BAGIAN ATAS KONVEYOR I
R ESTRAINT DATA
JOINT RX RY RZ RXX RYY REZZ
1 1 i 1 1 1 1
5 1 1 1 1 1 i
18 1 1 1 1 1 1
22 1 1 1 1 1 1
35 1 1 1 1 1 1
39 1 1 i 1 1 1
49 1 1 1 1 1 1
44 1 1 1 1 1 1
smputer and Structures, Inc.., PAGE 4
PROGRAM: SAPS0/FILE : PRANGI .SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR I
FRAME CONTROL DATA
NUMBER OF MEMBER SECTION PROPERTIES [
NIMBER OF SPAN LCADING PATTERNS 2
NUMBER OF MEMBER FORCE OUTPUT STATIONS 5
LOAD GRAVITATICNAL MULTIPLIERS TEMPERATURE PRESTRESS
COND X Y Z MULTIPLIERS MULTIPLIERS
i 0.000 0.000 -1.000 G.000C 0.000

2 0.0600 0.000 0.000 0.040 0.000
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5

PROGRAM: SAP90/FILE: PRANG1, SAP

S ECTIOCON PROPERTY DATA
"ROP AREA TORSIONAL MOMENTS QF INERTIA SHEAR AREAS
ID INERTIA 133 122 A2 A3
1 0.111E+03 0©.00000E+G0 0.11690E+05 0.00000E+00 0.111E+03 0.111iE+03
2 0.240E+02 (.00000E+00 0.92500E+03 0.85300E+02 0,.240E+02 0,240E+02
3 0.554E+02 0.00000E+00 0.16800E+04 0.16800E+04 0.554E+02 O0.554E+02
4 0.116E+902 0©.00000E+00 0.14000E+03 0.14000E+03 0.11€E+02 0.116E+02
5 (.558E+02 O0.00000E+00 0.32860E+03 0.64612E+03 0.558E+02 0.558E+02
6 0.154E+03 0.00000EB+00 0.25760E+05 0,90100E+04 O0.154E+03 O0.154E+03
mputer and Structures, Inc.., PAGE 6

STRUKTUR FRAME BAGIAN ATAS KONVEYCOR I

PROGRAM: SAP90/FILE: PRANG1.SAP

1A TERIAL PROPERTY DATA
PROP MODULUS OF SHEAR WEIGHT PER MASS PER THERMAL
ID ELASTICITY MODULTS UNIT LEN UNIT LEN EXPANSTION
1 0.2039E+07 0.7842E+06 0.8574E+01 (0.8740%+0C O0.0C0OE+OC
2 0.2039E+07 0.7842E+06 0.1844E+01 0.18805+00 0C.0000E+Q0C
3 0.2039E+07 0.7842E+06 0.4267E+01 0.4350%+060 0.0000E+GO
4 0.2039E+07 §.7542E+06 0.8920E+00 0.9090%-01 0.0000E+00
5 0.2039E+907 0.7842E+06 0.4297E+01 0.4380E+00 0O.0000E+00
6 0.2039E+07 0.7842E+06 0.1187E+02 0.1210%+0%1 0.C00CE+0O0

PAGE 7
PROGRAM: SAP30/FILE : PRANG1 . SAP

smputer and Structures, Inc..,

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

3 PAN LOADING DATA
ONIFORM LOAD DATA
PATTERN 1-DIR 2-DIR 3-DIR X-DIR Y-DIR Z-DIR
ID
1 0.0000 0.,0009 G.0C00 0.,0000 0.0000 -3.1600
2 0.0000 0.0000 0.0000 0.0000 0.000G0 ~1.38900
cmputer and Structures, Inc.., PAGE 8

PROGRAM: SAPS0/FILE: PRANGL.SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME ELEMENT DATA

ELT JOINT JOINT LOCAL-AXIS PROPERTY-ID REL REF ELEMENT
ID END-I END-J Nl NZ END-I END-J VAR CODES TEMP LENGTE

i 1 2 2 0 1 1 G G00GO00 0.00 256.00

z 2 3 z G 1 1 0 000000 0.00 250.00

3 3 4 2 C i i 0 000600C 0.00 220.00

4 4 5 2 G i i 0 00000C 0.00 120.00C

5 6 7 2 o 5 5 0 000000 0.00 250.00

6 7 3 2 0 5 5 0 000000 0.00 250.00

7 g g 2 0 5 5 0 0G600oco 6,00 220.00
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8 1@ DA MADG ) 0 5 5 0 000000 0.00 250.00

9 15 16 2 0 5 5 0 000000 0.00 25G.00
10 16 17 2 0 5 5 ¢ 000000 0.00 220.00
11 18 19 2 0 1 1 0 000000 0.00 250.00
12 19 20 2 0 1 1 ¢ 000000 0.00 250.00
13 20 21 2 0 1 1 0 000000 0.00 220.00
14 21 22 2 0 1 1 0 000000 0.00 120.00
15 23 24 2 0 5 5 0 000000 0.0C 250.00
16 24 25 2 0 5 5 o 000000 0.00 250.00
17 25 26 2 0 5 5 0 000000 0.00 220.00
18 31 32 2 0 5 5 0 000000 0.00 250.00
19 32 33 2 0 5 5 o 000000 0.00 250.00
20 33 34 2 0 5 5 0 000000 0.00 220.00
21 1 6 2 0 2 2 0 000000 0.60  65.50
22 2 7 2 o 2 2 0 000000 0.00  65.50
23 3 8 2 0 2 2 & 000000 0.00  65.50
24 4 9 2 0 2 2 0 000000 0.00 65,50
25 6 10 2 0 2 2 ¢ 000600 0.00  50.90
26 7 11 2 0 2 2 0 000000 0.00 50.90
27 8 12 2 0 2 2 0 000000 0.00 50.90
28 9 13 2 0 2 2 0 00000 0.00 50.90
29 10 14 2 5 2 2 ¢ 000000 0.00 17.10
30 11 15 2 0 2 2 0 006000 0.00 17.10
21 12 16 2 0 2 2 0 000000 0.00 17.10
32 13 17 2 0 2 2 0 000000 0.00 17.10
33 18 23 2 o 2 2 0 000000 0.00 65.50
34 19 24 2 0 2 2 0 000000 0.00 65.50
35 20 25 2 o 2 2 0 000000 0.00  65.50
36 21 26 2 0 2 2 0 000060 0.00 65.50
37 23 27 > 0 2 2 0 000000 9.00  50.90
33 24 28 2 0 2 2 0 000000 0.00 50.90
39 25 29 2 0 2 2 0 000000 0.00 50.90
40 26 30 2 0 2 2 0 000000 0.00  50.90
41 27 31 2 0 2 2 0 000000 0.00 17.10
42 28 32 2 0 2 2 0 000000 0.00 17.10
43 29 33 2 0 2 2 0 000000 0.00 17.10
44 30 34 2 0 2 2 0 000000 6.00  17.10
45 1 18 1 0 3 3 0 0000060 0.00 195.00
45 2 19 1 0 3 3 0 000600 0.00 195.00
47 3 20 1 0 3 3 9 000000 0.00 195,00
48 4 21 1 0 3 3 ¢ 000000 0.00 195.00
49 10 27 1 0 4 4 ¢ 000000 0.00 195.00
50 11 28 1 o 4 s 0 000000 0.00 195.00
51 12 29 1 o 2 a 0 000000 0.00 195.00

mputer and Structures, Inc.., PAGE g
PROGRAM: SAP90/FILE : PRANGI.SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

" RAME ELEMENT DATA

ELT JOINT JOINT LOCAL-AXI3 PROPERTY-ID REL REF ELEMENT
ID END-I END-J N1 N2 END-I END-J VAR CODES TEMP LENGTH
52 13 30 1 0 4 4 9 000000 0.0C 195.00
59 1 35 1 0 3 3 0 Qogoooo 6.06 132.50

60 2 36 1 0 3 3 0 000600 0.00 132.50



Lampiran 29

Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam)
Pamuji , Ir. Gregorius Harjanto

Universitas Gadjah Mada, 2001 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
61 GADIAH MADS 1 0 3 3 0 000000 0.00 132.50
62 4 328 1 0 3 3 0 000000 0.00 132.50
63 18 40 1 0 3 3 0 000000 0.00 132.50
64 19 41 1 0 3 3 0 000000 6.00 132.50
65 20 42 1 0 3 3 0 000000 0.00 132.50
66 21 43 1 0 3 3 0 0000G0 0.00 132.50
67 35 36 2 0 6 6 0 000000 5.0G6 250.00
68 36 37 2 0 6 6 0 000000 0.00 250.00
69 37 38 2 0 6 6 0 000000 0.00 220.00
70 38 39 2 o 6 6 0 000000 0.00 120.00
71 40 41 2 o 6 6 0 000000 0.00 250.00
72 41 a2 2 0 6 6 0 000000 0.00 250.00
73 42 43 2 0 6 6 0 000000 0.00 220.00
74 43 44 2 0 6 6 0 000000 0.00 120.00
75 2 35 1 35 3 3 0 000000 0.00 282.94
76 2 37 1 35 3 3 0 000000 0.00 282.94
77 4 37 1 35 3 3 0 000060 0.06 256.82
78 19 40 1 35 3 3 0 000000 0.00 282.94
79 19 42 1 35 3 3 G 000000 0.00 282.94
g0 21 42 1 35 3 3 0 000000 0.00 256.82
81 2 10 1 2 2 2 0 000000 0.00 275.77
82 3 11 1 2 2 2 0 000000 0.00 275.77
83 4 12 1 2 2 2 0 000000 0.00 248.90
84 19 27 18 19 2 2 0 000000 0.00 275.77
85 20 28 18 19 2 2 0 000000 0.00 275.77
86 21 29 18 19 2 2 0 600000 0.00 248.90
90 4 39 1 o 3 3 0 000000 0.00 178.76
91 21 44 1 o 3 3 0 000000 0.00 178.76
mputer and Structures, Inc.., PAGE 10

PROGRAM: SAPIQ/FILE: PRANG].SAP
TRUKTUR FRAME BAGIAN ATAS KONVEYOR I

s EAM S PAN LOADING PATTERDNS

ELT LOAD LOAD
b i 2
5 2 Q

& 2 o

7 2 0

8 1 ¢

1 1 G
10 1 G
i5 2 o]
ie 2 0
17 2 0
18 1 0
19 1 0
20 1 0

mputer and Structures, Inc.., PAGE i1

PROGRAM: SAPS0/FILE : PRANG1 . SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

O TAL WEIGHTS AN D MASESES

PROP WEIGHT MASS
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1 14960 1468.3200
2 4921,3963 501.74£7¢
3 16397,7982 1671.6762
4 €95.7600 70.9020
5 12375.3600 1261.4400
6 19641.6000 2032.8¢00
'OTAL 68736.2345 7006.8857
mputer and Structures, Inc.., PAGE 12

TRUKTUR FRAME BAGIAN ATAS KCONVEYOR I

PROGRAM: SAPS0O/FILE: PRANGL, SAP

O INT LOADS
QINT LOAD FX FY FZ MX MY MZ
6 2 ~0.290E+03 O0.000E+C0 0.C00E+00 O0.GO0E+00 0.000E+00 0.000E+00
7 2 -0.290E+03 (0.000E+0C C.OQOE+00 O0.GOOE+00 0.000E+00 0.GQO0E+00
23 2 ~0.290E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.GO00E+00
24 2 ~0.290E+03 O0.GGOE+00 0.000E+00 0.C0CE+00 0.000E+00 G.0COE+00
8 2 ~0.255E+03 G.0GOE+00 0.000E+00 ©0.COOE+00 0.000E+0C 0.0C0R+00
25 2 -0.255E+03 0Q.00CE+C0 0.000E+00 0.C00E+0C 0.0QOE+00 0.000E+G0
14 2 -0,663E+03 0.000E+C0 0.000E+00 0.C00E+00 0.000E+00 0.000E+00
i5 2 -0.663E+03 0.000E+00 0.C00E+00 0.000E+00 0.00CE+C0 0.GO0E+00
31 2 -0.663E+03 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00
32 2 —0.663E+03 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
16 2 -0.583E+03 OC.000E+00 0.0C0E+00 0.000E+00 O0.000E+0C G.0C0E+00
33 2 ~0.583E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000F+00
mputer and Structures, Inc.., PAGE i3

PROGRAM:SAP90/FILE;: PRANGI .SAP
TRUKTUR FRAME BAGIAN ATAS KONVEYOR I

CAD CONDITION COMBINATIOGCGN MULTIPLTIERS
CMBINATION CONDITION FACTOR
i
1 1.000
2 1.000
mputer and Structures, Inc.., PAGE 14

PROGRAM: SAP90/FILE: PRANG1 .SAP
TRUKTUR FRAME BAGIAN ATAS KCNVEYOR I

UTPUT FILESTS CREATETD B Y PROGRAM
INPFUT DATA ECHO PRANGL.SAP
SOLUTION ERRORS AND WARNINGS PRANG1.,ERR
EQUATION NUMBERING PRANG1.EQN
DISPLACEMENTS AND REACTIONS PRANG1.SOL
FRAME ELEMENT FCRCES PRANGL.F3F



UNIVERSITAS

omputer an@\Btrd¥ures, Inc..,

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME

ELT LOAD
ID COoMB

bisT
ENDIT

£2.500
125.000
187.500
250.000
250.000

62.500
125.060
187.500
250.000
250.000

55.000
110.00¢0
165.009
220.000
220.000

60.000
56.000
120.009
120.000

125.000
187.500
250.000
250.0060

125.000

mputer and Structures,

ELEMENT

1-

SHEAR

-4054,552
-3518.677
~-2982.802
-2446.927
-1911.052

-75C3.788
-214.,913
320.962
856.837
1392.712

~1334.134
~862.564
=~390.994
80.576
552.146

10005.215
10262.435
10519.655
1077¢6.875
11034.095

-805.161
-450.34¢%
~-95.536
259.27¢
614,088

-768.026
-4713.213
-58.401

Inc..,

FORCES

2 PLANE
MOMENT

AXIAL
FORCE

~-5895,793

523350.117
286686.732
83315.534
-86163.4786
-222350.299

~5985.793

-132082.452
-162260.634
-158946,629
-122140.43¢

~51842.055%

~73677.013
-134086.235
-168559,147
-177095.630
-159695.802

4200.496

4200.496

5518.314

5518.314

-6376.704

-275451.170
24563.568
336294.907
655742.846
982907.384

-6376.704

-3208.640

39517.565
282.879
-16776.026
-11659.150
15633,507

-3208.640

~5406.586

35352.683
~1561.034
-16298.970

TRUKTUR FRAME BAGIAN ATAS KONVEYOR I
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PAGE 1
PROGRAM: SAP90/FILE: PRANGL.,F3F

1-3 PLANE
SHEAR MOMENT
G.000 0.000
G.000 ¢.0G0
G.0G0 G.000
0.00¢C 0.000
0.00¢ 0.00C
G.0G0 0.00C0
0.000 0.000
0.00¢C 0.00G
0.000 0,000
0.000 0.000
0.000 0.000
0.000 0.0090
0.000 0.000
0.000 c.000
06.000 G.000
0.000 0.000
0.000 6.000
0.0600 G.G00
G.000 0.000
¢.000 0.000

-0.575 0.0090
-0.575 -35.839
-0.575 ~71.879
-C.575 -107.818
-0.575 -143.758
1.274 -143.758
1.274 -64.107
1.274 15.544
PAGE

AXIAL
TORQ

2

PROGRAM: SAP90/FILE: PRANGI.F3F
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GADJAH MADA

FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXTATL
ID COMB ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
187.500 296.412 -8861.124 1.274 85.195
250,000 651,224 20752.503 1.274 174.846
250,000 -5406.586
e
1 0.000 ~1330.901
0.00¢ -500.651 11013.510 -0.795 174.84¢
55.000 -188.41¢ ~7935.807 -0.785 131.134
110.600 123.81¢9 -9712.195 -(.795 87.423
165.000 436.054 5684.334 -0.795 43,711
220.000 748.289 38253.792 -0.785% 0.000
220.000 -1330.901
B e
1 0.000 -8853.99¢6
0.000 -1086.592 59371.965 G.122 G.0GOo
62,500 -620.529 6024.429 0.122 7.626
125.060 -154.467 -18194.201 0.122 15.253
187.500 311,596 -13283.926 0.122 22.879
250,000 777.658 20755.257 0.122 30.506
250.000 -8853.99¢
9 ____________________________________________
1 0.000 ~310104.708
0.000 ~888.717 35316.372 ~0.,244 30.506
62.50C -422.654 -5663.987 ~-0.244 15.261
125.00¢ 43.408 ~17515.440 -0.244 0.016
187,500 509.471 -237.98¢ -0.244 -15.229
230,000 975.533 £46168.374 -0.244 -30.474
250.000 -10104.738
L T T T ——
1 0.000C -935.824
0.000 -629,353 4588.953 0.13% -30.474
55.000 -219.218 -18446.773 G.13% -22.856
110.000 180.917 -19225.075 $.139 -15.237
165.000 601.052 2554.048 0.139 -7.819
220.000 1011.187 46890.5946 0,139 0.000
220.000 -935.824
e
1 0.000 -5895.793
0.000 ~4054.552 523350.117 0.000 0.000
62.500 -3518.677 286686,732 0.000 0.0060
125.000 -2882.802 83515.534 0.000 (¢.000
187.500 -2446.927 -86163.476 0.00C 0.000
250.000 -1911.052 ~222350,299 0.000 0.000
250.000 -5885.793
12 mem
il 0.00¢C 4200.496
nputer and Structures, Inc.., PAGE 3

FPROGRAM: SAPS0/FILE: PRANGI . F3F
TRUKTUR FRAME BAGIAN ATAS KONVEYOR I

"RAME ELEMENT FORCES



ELT TOAD
ID CoMB
1

i

1

1

1

UNIVERSITAS
GADJAH MADA

DIST
ENDI
0.000
62.5C0
125.000
187.500
250.000
250.0090

55.000
110.0600
165.000
220.000
220.000

90.0600
120.000
120.000

£2.500
125.000
187.500
250.000
256.000

62.500
125,000
187.500
250.000
250,000

110.000
165,000
220.9000
220.000

Universitas Gadjah Mada, 2001 | Diunduh dari http://etd.repository.ugm.ac.id/

1~

SHEAR
-750.788
-214.913

320.962
856.837
1392.712

-1334.134
~862.564
-390.9%94

80.3576
552.14%6

100065.215
10262 .435
10519.655
10776.873
11034.085

-805.161
-450.349
-55.536
259.276
614.089

-768.026
-413.213
-58.401
266.412
651.224

-500.651
-188.41¢
123.819
436.054
748.289

Computer and Structures, inc..,

2 PLANE
MOMENT
-132082.452
-162260.634
-158946.629
-122140.436
-51842.055

-73677.013
-134086.235
-168559.107
~177095.630
-159695.802

AXTAL
FORCE

4200.4936

5518,314

5518.314

-6376.704

~279451.17GC
24563,568
336294.907
655742,846
982907.384

~5376,704

~3208.640

39517.565
282.87%
-16776.026
~11659.1590
15633.507

-3208.0640

-54086.586

35352.683
-1561.034
~16298.870
-8861.124
20752.503

-5406.586

-13390.901

11013.510
-7935.807
-9712.19%

5684.334
38253.792

-1330.8901

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME

ELT LOAD
ID COMB

ELEMENT

DIST
ENDI

FORCES
1-2 PLANE
SHEAR MOMENT

Lampiran 33

Perancangan Deep Drawn Pan Conveyor ( Cli i
B o o s i yor ( Clinker Transport Kapasitas 500 Ton / Jam )

1~3 PLANE AXTAL

SEEAR MOMENT TCRQ
0.000 0.000
0.000 0.000
0.000 G.000
0.000 ¢.000
0.0G60 ¢.000
0.600 G.000
0.000 0.000
¢.0CO 0.0060
0.000 6.000
0.000 0.000C
0.000 3.0600
0.000 0.600
0.0060 0.060
¢.00G0 G.000
0.000 0.000
£0.575 0.000
0.575 35.939
0.575 71.879
¢.575 167.818
0.57% 143.758
-1.274 143.758
-1.274 64.107
-1.274 -15.544
-1.274 -95.185
-1.274 -174.846
0.795 -174.846
0.795 -131.134
G.795 -87.423
0.795 -43.711
0.795 0.00C

PAGE 4

PROGRAM; SAPS0/FILE: PRANGL. F3F

RAXTIAT
FORCE

1-3 PLANE

SHEAR

MOMENT

AXIAL
TORQ



UNIVERSITAS
GADJAH MADA

1 0.000
0.000
62.500
125.000
187.50¢C
250.000
250.0600

62.500
125.000
187,500
250.000
250.000

116,000
165.000
220.0400C
220.000

16.373
32.750C

49.125

65.500

32.750

Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam )

Pamuji , Ir. Gregorius Harjanto
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~1086.592
-$20.529
-154.467
311.53¢
777.658

-888.717
~422.654
43.408
509.47%
975.533

~629.353
~219.,213
196,917
601.052
1611.187

1230.768
1230.768
1230.7¢8
123G.7€8
1230.768

2013.348
2013.348
2013.348
2013.348
2013.348

-1064.256
-1064.256
-1064.266

computer and Structures, Inc..,

59371.965
6024.429
~18194.201
-13283.926
20755.257

-1
35316.372
~5663.987
-17515.4449
-237.986
46168.374

-1

4888.953
-18446.773
-19225.075

2554.048

46890.5%6

-15812.658
4341.174
24495,007
44648.839
64802.672

~84812,548
-61843.980
-28875.412
4083.156
37661.723

30961.229
13533.876
-3893.478

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME
ELT LOAD DIST
ID COMB ENDI
49,125
65.5C0

65.500

ELEMENT

FORCES

1-2 PLANE
SHEAR MOMENT
-1064.266 =-21320.831
-1064.266 -38748.184

Lampiran 34

8853.990
-0.122
-0.122
-0.122
-0.122
-0.122
8853.996

$104.708
0.244
0.244
6.244
0.244
0.244
0104.708

-935.824
-0.139
-0.139
-0.139%
-0,138
-0.13%
-935.824

7981.165
22.286
22.286
22.286
22.286
22.286
7860.382

4756.514
33.136
33.136
33.136
33.136
33.136
4635.732

2690.837
26.781
26.781
26.781

G.000
-7.626
-15.253
-22.879
-30.506

~30.506
-15.261
-0.016
15.229
30.474

30.474
22.856
15.237
7.619
0.000

-860.003
-485.075
-130.146
234.783
589.712

-1809.229
~1266.623
-724.017
-181.411
361.196

~1400.268
-961.732
~523.195

PAGE

5

PROGREM: SAP90/FILE: PRANGL . F3F

AXIAL 1-3 PLANE
FORCE SHEAR MOMENT
26.781 -84.659
26.781 353.878
2811.619

AXTIAL
TCORO



i
1
1
1
1
1

UNIVERSITAS
GADJAH MADA
0.000
0.000
16.375
32.750
49,125
65.500
65,500

0.00C0
12.725
25.450
38.175
50.900
50.900

12.725
25.450
38.175
50.200
50.900

50.960
50.900

50,900
50.900C

0.000
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~2266.726
~2266.72¢
-2266.72¢
-2266.72¢
-2266.726

~-2267.872
-2267.872
-2267.872
-2267.872
-2267.872

-474.598
-474.598
-474.598
~4£74.598
~474.598

2756.213
2756.219
2756.21%
2756.21%3
2756.2189

-935.824
-935.824
-935.824
-935.824
-535.824

Computer and Structures, Inc..,

-2092.620
126962.187 44,035
89844.554 44.035
52726.921 44,035
15609.288 £4.035
-21508.34¢6 44.035
-1971.838
-7055.221
25285.107 22.861
~3573.560 22.8¢61
-32432.227 22.861
-61290.893 22.861
-90148.560 22.861
-6961.362
-3253.,517
17342.548 31.287
11303.284 31.287
5264.020 31.287
-775.243 31.287
-6814.507 31.287
-3159.758
3963.494
~29009.190 28.850
$063.692 28.850
41136.575 28.850
7620¢.457 28.850
111282.340 28.850
4057.354
-1223.548
16745,447 43,240
4837.084 43.240
-7071.278 43.240
-18979.641 43,240
-30888.003 43,2440
~1129.689
-1118.124

STRUKTUR FRAME BAGIAN ATAS KCNVEYOR T

FRAME

ELT LOAD

i CoMB

ELEMENT

DIST
ENDI
0.000
4,275
8.550
12.825
17.100
17.100

-2824.360
-2103.290
-1382.220
-661.1590
59.920

599.712
890.615
1181.513
1472.422
1763.325

361.196
759.320
1157.445
1555,5706
1953.6%94

353.878
720.994
1086.111
1455,227
1822.344

59.920
610.150
1160.379
1710.609
2260.838

PAGE 6
PROGRAM: SAP9(/FILE: PRANG] . F3F

FOCRCES

1-2 PLANE AXTIATL 1-3 PLANE AXTAL

SHEAR MOMENT FORCE SHEAR MOMENT TORQ
9516.496 -103360.123 0.122 -2.087
9516.496 -62677,101 0.122 -1.565
8516.496 -21994.079 0.122 -1.043
6516.496 18688.943 0.122 -0.522
9516.49¢6 59371.965 0.122 0.000

-1086.592



Computer and Structures,

UNIVERSITAS
GADJAH MADA

0.000
0.000
4.275
§.550
12.825
17.100
17,100

17.100

12.825
17.100
17.100

32.750
48,125
65.500
85.500

1813.212
1913.212
1913.21z2
1913.212
1913.212

-8585.384
-8585.884
~-8585.884
-8585.884
-8585.884

-935.824
~-935.824
~935.824
-935.824
~935.824

1230.768
1230.768
1230.768
1230.768
1230.7868

2013.348
2913.348
2033.348
2013.348
2013.348

Inc..,

-18154.807
-5975.826
-1796.846

6382.135
14561.115

1697.908
-0.366
-0.368
~0.366
~-0.366
-0.366
1666.375

-1636.419

1065539.197
68834.543
32125.889
-4574.766

-41279.420

-30888.003
~34888.651
-38889.300
-42889.948
-46890.596

-15812.658
4341.174
24495.007
44648.839
64802.672

-84812.548
-61843.980
-28875.41z2
4083.156
37061,723

STRUKTUR FRAME BAGIAN ATAS KCNVEYOR I

FRAME

ELT LOAD
ID COoMB
35

ELEMENT

DIST
ENDI

FCRCES

i-2 PLANE
SHEAR MOMENT
-1064.26% 30961.229
-1064.260 13533.87¢6
-1064.26¢6 ~3893.478
-1064.266 -21320.831
-1064.266 -38748.184

G.382
G.382
0.382
0.382
0.382
1604.38¢6

1042.71%
-0.139
-0.138
-0.13%
-0.139
-0.138
1011.187

7981.165
-22.286
-22.286
-22.,286
-22.286
-22.286
7860.382

4756,514
-33.136
-33.13¢6
-33.136
-33.136
-33.136
4635.732
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6.258
4.693
3.129
1.564
0.000

-6.540
-4.905
-3.270
-1.635

0.000

2.369
1.777
1.184
0.592
G.0G0

860.003
495,075
130.146
~234.783
-589.712

1809.229
1266.623
724.017
181.411
-361.1596

PAGE

7

PROGRAM: SAF20/FILE: PRANGL . F3F

A¥IAIL 1-3 PLANE
FORCE SEEAR MOMENT
2690.837
-26.781 1400.268
-26.781 961.732
-26.781 523.185
-26.781 84.65%9
-26.781 ~353.878
2811.619

AXIAL
TORQ
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Computer and Structures,

0.009

0.00¢C
16.375
32.750
49,125
65.500
65.500

12.725
25.459
38.175
50.960¢
50.900

12.725
25.450
38.175
50.900
50.5%00

0.000
12.725
25,450

Universitas Gadjah Mada, 2001 | Diunduh dari http://etd.repository.ugm.ac.id/

STRUKTUR FRAME BAGIAN ATAS KCNVEYOR I

FRAME

ELT LOAD
ID CaMB

ELEMENT

DIST
ENDI
38.175
50.900
56.900

~2092.620
-2266.726 126962.187 ~44.035  2824.360
-2266.726  89844.554 -44,035  2103.290
-2266.726  52726.921 -44.035 1382.220
~2266.726  15609.288 ~44.035 661.150
-2266.726 -21508.346 -44.035 ~59.920
-1971.838
37 ot
-70655.221
-2267.872  25285.107 ~22.861 -599,712
-2267.872  -3573.560 -22.861 -890.615
-2267.872 -32432.227 -22.861 -1181.519
-2267.872 -61290.893 -22.861  -1472.422
-2267.872 -90149.560 -22.861 -1763.325
-6961.362
38w oo e
-3253.617
-474.598  17342.548 -31.287  -361.196
-474.598  11303.284 -31.287  -759.320
~474.598 5264.020 -31.287 -1157.445
-474.598 ~775.243 -31.287 -1555.570
~474.598 -6814.507 -31.287 -1953.694
-3159.758
1 S
3963.494
2756.219 -290069.190 -28.850  -353.878
2756.219 6063.692 -28.850  -720.994
2756.219  41136.575 -28.850 -1088.111
2756.219  76209.457 -28.850  -1455.227
2756.219 111282.340 -28.850  ~1822.344
4057.354
A m oo i
~1223.549
-935,824  16745.447 -43,240 ~59.920
-935.824 4837.084 -43.240  -610.150
-935.824 -7071.278 -43.240 ~1160.379
Inc. ., PAGE 8
PROGRAM: SAP90/FILE: PRANGL. F3F
FORCES
1-2 PLANE AXIAL 1-3 PLANE AXIAL
SHEAR MOMENT  FORCE  SHEAR MOMENT  TORQ
-935.824 -18979.641 -43.240 -1710.609
-935.824 -30888,003 -43,240 -2260.838
-1129.689
A1 o m e
-1118.124
9516.496 ~103360.123 -0.122 2.087
9516.496 -62677.101 -0.122 1.565
9516.496 -21994.079 -0.122 1.043
9516.496  18688.943 ~0.122 0.522
9516.496  59371.965 -0.122 0.000
~1086.592

i7.10¢0
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UNIVERSITAS

47 —— GADJAH MADA

1 0.000C -1697.9208

0.000 1913.212 -18154.807 0.366 -6.258

4,275 1913.21z2 -9975.82¢6 6.366 -4.693

8.550 1913.212 ~1796.846 0.366 -3.129

12.825% 1¢13.212 6382.135 0,366 -1.564

17.100 1913.212 14561,115 0.366 0.000
17.100 -1666.375
e
1 0.000 -1636,419

0.00C -8585.884 105539.197 -0.382 6.540

4.275 -8585.884 68834.543 -0.382 4,905

8.550 -8585.884 32129.88%9 -0.382 3.270

12.825 -8585.884 -4574.76¢6 -0.382 1.635

17.100 -8585.884 -41279.420 -0.382 0.000
17.100 -1604.886
Bl o e e —
1 G.000 -1042.719

0.000 -635,824 -30888.003 0.139 -2.369

4,275 -935,824 -34888.651 0.139 -1.777

8.550 -935.824 -386889.300 0.139 ~1.184

12,825 -935.824 -42889.,948 0,139 -0.592

17.100 -935,824 -46890.596 0.139 0.000
17.100 -~1011.187
45 s e e e
1 0.000 0.000

0.000 0,000 0.000 416,033 ~13521.056

48,750 0.000 0.00C 208.016 1680.132

97.500 9.000 0.90060 0.000 6760.528

146.250 0.000 0.000 -208.016 1680.132

185,000 0.000 0.000 -416.032 =~13521.056
185.000 0.000
LG e e e e e e
i 0.000 -257.571

Computer and Structures, Inc.., PAGE g

PROGRAM: SAP90/FILE: PRANGL . F3F

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME ELEMENT FQRCES
ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COMB ENDI SHEAR MCMENT FCORCE SHEAR MCMENT TORQ
0.009 0.C00 -1436.885 416.032 -7257.123
48.750 0.00G ~1436.885 208.016 7954.065
97.5060 6.0G0 -1436.885 0.000 13024.461
146.250 $.000 ~-1436.885 -2038.016 7954.065
125.000 0.00C -1436,885 -416.033 ~7257.123
195.000 -257.571
47 o m e e T
1 0.000 ~1241.448
0.00C 0.00¢C -662.157 416.032 -9564.4150
48,750 0.000 -662.157 208.016 5646,773
97.500 0.0620 -662.157 G.000 10717.169
146.250 0,600 -662.157 -208.016 5646.773
195.00C 0.00C -662.157 -416.033 ~9564.415
195.000C ~1241.448



UNIVERSITAS
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1 0.000
0.000C
48.750
97.500
148.250
195.000
195.000

0.0600
48.750
97.500

146.250
195.000
185.000

146,250
195.000
195.06G0

146.250
195.000
195.000

Lampiran 3°
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0.000C
0.000C
G.0G0
0.000
0,000

0.000
0.000
0.000
0.000
0.000

C.0G0
0.000
0.004
0,000
0.060

0.080
0.000
0.000
0.000
0.000

Computer and Structures, Inc..,

-421.381
309.812
309.812
369.812
309.812
309.812
-421.,381

-28.065
~412.921
-412.921
-412.921
-412.921
-412.921

-~351.510
-351.510
~351.510
-351.510
-351.510

-36.258

-590.385
-590.585
-590.585
-590.585
-590.585

-493.182

Universitas Gadjah Mada, 2001 | Diunduh dari http://etd.repository.ugm.ac.id/

416.032
208.016
G.000
-208.016
-416.033

86.5870
43.485
0.000
~43.485
«86.970

-43,485
-86.97C

~-346.967
14864.221
19934.617
14864.221
~346.967

-1957.668
1222.173
2282.120
1222.173

-1957.668

-2111.099%
1068.741
2128.688
1068.74%

-2111.0898

-2141,356
1038.484
2098.431
1038.484

~2141.356

PAGE 10

PROGRAM: SAP90/FILE : PRANGL . F3F

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME

ELT LOAD
ID COMB
52

DIST
ENDI

27.500
146.250
195.000C
195.000

0.000
33.125
66.250
$9.375

132.500
132,560

ELEMENT

FORCES

1-2 PLANE A¥IAL i-3
SHEAR MOMENT FORCE SHEAR
-43.3738
0.00C G.000 86.970
0.000 ¢.0G0 43.485
£.000 0.000 G¢.0G0
0.000 0.000 ~43.485
0.000 G.000 -86.970
-43.379
0.0600
9.000 0.000 282.688
0.000 £0.000 141.344
0.000 0.000 0.0G0
G.000 0.000 -141.344
0.00¢C G.0G0 -282.689
0.00C

PLANE
MOMENT

AXIAL
TORQ

~2258,470
921.371
1581.318
921.371
-2258.470

~6242.710
780.339
3121.355
780.339
-6242.710
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UNIVERSITAS

60 —-——-CGADIAHMADA___ _ _ _
1 G.000 =30.064

0.000 ~45,446 2324,34¢6 258.879 3154.755

33.125 -45,44¢6 818.935 117.535 9389.115

66.250 -45.44¢6 ~686.475 -23.808 10941.442

99.375 -45.446 ~-2191.886 -165.154 7811,737

132.500 ~-45.446 -3697.2%6 -306.498 0.000
132.500 ~30.064
B] mmm e e e
1 0.000 -1272.834

0.000 -5.726 ~-137.611 414 .319 -7781.775

33.125 -5.726 -327.283 272.975 3591.53¢6

66.250 -5.726 -516.955 131.631 10292.814

99.375 ~5.724 -706.627 -9.714 12312,060

132.500 ~5.726 -896.299 -151.058 9649.273
132,500 -1272.834
B2 — e e e
1 0.000 -44,052

0.000 37.263 -2525,835 202.653 10604.735

33.125 37.263 ~1291,511 £1.309 14976.600

66.250 37.263 -57.188 -80.036 14666.433

99.375 37.2863 1177.136 -221.380 9674,232

132.500 37.263 2411.460 ~-362.724 0.000
132.500 -44._.052
3 e e e e e
i 0.0006 0.900

0,000 c.000 G.000 282.689 -6242.710

33.125 .000 0.000 141.344 780.339

66.250 0.000 0.000 0.000 3121.355

~omputer and Structures, Inc... PAGE 11

PROGRAM : SAP90/FILE : PRANG1.F3F
STRUKTUR FRAME BAGIAN ATAS KONVEYCR 1

FRAME ELEMENT FORCES
ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COMB ENDI SEEAR MOMENT FORCE SHEAR MOMENT TORQ
98.375 0.000 0.000 -141.344 780.339
132,500 0.9009 0.009 -282,689 -6242.710
132.500 0.000
B4 e e T e
1 0.000 ~-30.064
0.00C 45,445 -2324.34¢6 258.87¢9 3154.755
33.125 45.445% -818.935 117.535 9389.115
66.250 45.445% 686.475 -23.809 10941.442
99.375 45.446 2191.88¢6 -165.154 7811.737
132.500 45.44% 3697.29¢6 -306.498 0.0060
132.500 -30.064
B —m e
1 0.0600 -1272.834
0.000 5.726 137.611 414.319 -7791.775
33.125 5.72¢ 327.283 272.975 3591.536
66.250 5.726 516.955 131.631 10292.814
99.375 5.726 706.627 -9.714 12312.060
132.500 5.726 896.299 ~151.058 9649.273
132.500 ~1272.834



UNIVERSITAS
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1 0.000
0.600
33.125
66.250
99.375
132.500
132.50¢C

62.500
125.000
187.500
250.000
250.000

62.500
125.000
187.500
250,000
250.000

1 0.000

Computer and Structures,
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-5689.636
-4947.761
-4205.886
-3464.011
-2722.13%6

-2415.638
-1673.763
~-531.888
~190.013
551.862

Inc..,

2525.835

1291.511

57.188

-1177.136

-2411.460
~-44.052

-317.317
843409.938
510991.264
224938.779
~14744.520
-208061.630
-317.317

-271.870
-208061.630C
-335855.415
~-417282.012
~452341.421
~441033.643

-271.870

446.377

202.653
61.309
-80.0636
~-221.380
-362.724

21.950
21.050
21.050
21.050
21.050

-9.013
-9.013
~-9.013
-9.013
-5.013

1G604.735
14876.600
14666.433
9674.232
0.000

~-1577.132
-261.,498
1054.135
2369.768
3685.401

~11.895
-575.235
-1138.575
-1701.815
-2265.255

PAGE 12

PROGRAM: SAPS(0/FILE: PRANGIL.F3F

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME ELEMENT FORCES3

ELT LOAD DIST 1-2 PLANE AXTAL
Ib COMB ENDI SHEAR MOMENT FORCE

0.060 1854,172 —-455615.777

55.000 2507.022 -335682.221

110.0600 3159.872 -179843.315

165.000 3812.722 11803.041

220,000 4465,572 239556,147
220.00C 446.377
B e
1 G.0G0 409.114

0.000 4828.297 239556.147

30.000 5184.397 389746.553

60.000 5540.4%7 550619.359

90.000 5896.597 722176.365

120.000 6252.697 904415.771
120.000 409.114
Tl mm e e
1 0.006 -317.317

0.060 -5689.636 8434092.938

62.500 -4947.7€1 510991.264

125.000 -42(35.886 224939.779

187.500 -3464.011 -14744.520

250.000 ~2722.136 ~208061.630
250.000 -317.317

1-3 PLANE AXTAT

SHEAR MCMENT TORC
16.150 -2601.594
16.150 -1713.363
16.150 -825.133
16.150 63.098
16.150 951.328
~27.902 3362.788
-27.902 2525.724
-27.902 1688.660
-27.902 851.597
-27.902 14.533
~21.050 1577.132
-21.05C 261.498
-21.050 -1054.135
-21.050 ~2368.768
~21.050 -3685.401
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UNIVERSITAS

72 ———-—CARIAHMADA_ _ _ _
1 0.000 -271.87¢0

0.000 -2415.638 -208061.630 9.013 11.895%

£2.500 -1673.763 -335855.415 9.013 575.235

125.000 ~931.888 ~417282.012 9.013 1138.575

187.500 ~190.013 ~452341.421 9.013 1701.815

250.060 551.862 —441033.643 5.013 2265.255
250.000 -271.870
73 e s
1 0.0G0 446,377

0.000 1854 .172 -455615.777 ~16.150 2601.594

55.0G0 2507.022 -335682.921 -16.150 1713.363

110.0600 3159.872 -179843.31i5 -16.150 825.133

165,000 3812.72z2 11903.041 -16.150 -63.098

220.000 4465.572 239556.147 -16.150 -951.328
220.000 44¢.377
Jd
1 0.000 409.114

0.00C 4828.297 239556.147 27.902 -3362.788

30.000 5184.397 388746.553 27.802 -2525.724

60.000 £5540,497 b550612.859 27.902 -1688.660

80.000 5896.597 722176.365 27.902 -851.597

120.000 6252.657 904415.771 27.902 -14.533
120.000 409.114

omputer and Structures, Inc.., PAGE 13

PROGRAM: SAPS(0/FILE: PRANGL.F3F
STRUKTUR FRAME BAGIAN ATAS KONVEYQOR I

FRAME ELEMENT FORCES

ELT LOAD DIST 1~2 PLANE AXIAL 1-3 PLANE AXIAL
Ib CoMB ENDI SHEAR MOMENT FORCE SHEAR MOMENT TCORQ
F D e e e e e e e e e e e e

1 0.0060 -2294.580
¢.000 ~317.,234 832.261 4.462 -1126,427
70.738 ~15.406 -10832.482 4,462 -810C.784
141.471 286.423 -1347.223 4.462 ~-485.141
212.207 588.251 292588.037 4.462 -179.439
282,942 890,080 81873,288 4,462 136,144
282,942 ~2294.580
J G e e e
i 6.000 1732.871
G6.000 659.351 ~16624.698 -1.205 679.562
7C.736 387.523 19339.862 -1.2065 594.307
141.471 55.694 33054.421 -1.205 508.053
212.207 —-246.134 27218.978 -1.2G5 423,798
282,942 -547.963 -866,465 -1.205 338.544
282.942 1732.871
TT e e e e e e e e
i 0.000 951.204
0.060 —492.559 3697.522 6.201 -693.921
64.205 ~-218.597 -19132.336 6.201 -295.815
128.410 55.365 -24372.487 6.201 102.292
192.615 329.327 -12022.930 6.201 500.398
256.819 603.282 17916.334 6.201 898.504

256,819 951.204
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UNIVERSITAS

78 ——— _GADJAH MADA e
1 0.000 —-22594,6890

0.000 -317.234 §32.261 -4.4862 1126.427

70.736 -15,406 -10932.482 —-4,462 810.784

141.471 286.423 -1347.223 ~4 462 495,141

212.207 588.251 29588.037 ~4.,462 179.499

282.942 890.080 81873.298 -4.462 -136.144
282.942 -2294.68C
TG e T
1 (.0C0 1732.871

0.000 659,352 -16624.698 1.205 -679.562

70,736 357.523 19339.862 1.205 -584,307

141.471 55.6%4 33854.421 1.205 -509.053

212,207 -246,134 27218.978 1.205 -423,798

282.542 -547.563 -866.4605 1.205 -338.544
282.942 1732.871
B o e e e
1 0.000 951,204

06.000 ~492.559 3697.522 -6.201 693.921

64.205 -218.597 ~-19132.336 -6.201 295.815

128.410 55.3653 ~-24372.487 -6.201 -102.292

Computer and Structures, Inc.., PAGE 14

PROGRAM: SAPS0/FILE: PRANGL . F3F
STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COMB ENDI SHEAR MOMENT FCRCE SHEAR MOMENT TORQ

192.615 326,327 -12022.930 -6.201 ~5006.398

256.819% 603.289 17916.334 -6.201 ~398.504
256.818% 951.204
B memm e e e e e S e
1 G.0G0 12898.187

G.0G0 ~5,326 1013.209 216,715 -9409,069

68.942 -5.32¢ 646.036 101.465 1558.282

137.885% -5.32¢6 278.862 -13.785 4581.416

206.827 -5.326 -88.311 -129.035 -341.765

275.770 -5.326 -455,485 -244.285 -13210.563
275.770 13112.828
e e
1 0.000 2530.361

0.000 -4.605 882.207 222.471 -9126.272

68.94z% -4.605 564.720 107.221 2238.64¢6

137.885 ~4.,605 247.232 -8.029 5657.947

206.827 -4.605 ~-70.255 -123.27% 1131.631

275.77¢C ~4.,605 -387.743 -238.529 -11340.300
275.7170 2745.002
83 ——m e oo T
1 0.00¢C ~12843.442

0.00¢C -20.724 4487.507 210.9890 -7771.660

62.224 ~20.714 3198.592 109,570 2201.587

124.448 ~20.714 1909.677 8.150 5864.089%

186.672 -20.714 620,762 -93.270 3215.846

248.895 -20.714 ~668.154 -194.690 ~5743.142

248.895 ~-12728.801



UNIVERSITAS
GADJAH MADA

1 0.000
0.00C
68.942
137.885
206.827
275.770C
275.7706

0.00C
68.942
137.885
206.827
275.770
275.770

1 0.000

Computer and Structures, Inc..,

12898.187
-1013.209 216.715
-646.036 101.465
~278.862 -13.785
§8.311 -129.035
455.485 -244.285

13112.328

2530, 361
-882.207 222.471
-564.720 107.221
-247.232 -8.029
70.255 -123.279
387.743 -238.529

2745.002

-12943.442

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I

FRAME

ELT LOAD
ID CoMB

DIST
ENDI
0.00C
62.224
124.448
186.672
248.885
248,895

134.072
178.763
178.763

89.382
13£.072
178.763
178.763

ELEMENT

i-2
SHEAR
20.714
20.714
20.714
20.714
20.714

13.712
13.712
13.712
13.712
13.7%2

~13.712
-13.712
-13.712
-13.712
-13.71z2

FOCRCES
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-9409.06%
1558.982
4581.41¢6
-341.765

~13210.563

-9126.272
2238.646
5657.947
1131.631

-11340.3090

PAGE 15

PROGRAM: SAPS(/FILE : PRANGL . F3F

PLANE AXTAL 1-3 PLANE AXTAL
MOMENT FORCE SHEAR MOMENT TORQ
~4487.507 210.990 -7771.660
-3198.592 108.570 2201.587
-1909.677 8.150 5864.089
-620.762 -83.270 3215.846
668.154 -194.690 ~-5743.142
-12728.801
-1263.785
-1056.587 9,499 ~-5559,920
-443,805 ~-181.197 -9396.3587
168.976 -371.892 -21755.586
781.757 -562.588 -42636.917
1384.538 -75%3,284 -72040.380
-1263.785
-1263.785
1056.587 9.498 ~-5559.92C
443.805 -181.197 -9386.587
-168.976 -371.892 -21755.586
~781.757 -562.588 -42636.917
~1394.538 -753.284 -72040,580
-1263.785
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PAGE

PROGRAM:SAPS(/FILE : PRANGL . SCL

STRUKTUR FRAME BAGIAN ATAS KCONVEYCR I

JOINT DISPLACEMEDNTS
LOAD COMBINATION 1 - DISPLACEMENTS "U" AND ROTATIONS
JOINT U{x) T{Y) U(Z) R(X)
1 §.000000 $.0000G0 0.6000G00 0.3000090
i -0.006623 0.0c0222 -0.310274 -0.4300178
3 -0.001983 0.001072 -0.390238 -0.000113
4 0.003381 0.000364 -0,181192 -0.00GC375
5 0.00000C 0.000000 $.,000000 0.000000
6 0.008225 -0.004683 -0.0106G2 G.000049
7 6.001244 -0.0016G6 -0.316560 0.500094
8 -0.010635 -0.001704 -0.386555 0.200084
9 -0.013209 0.001795 ~-0.183812 0.000146
10 (.048666 0.000116 -0.017831 ~0.000287
i1 0.014372 0.000142 -0.319895 ~-3.000244
12 -0.,029207 §.000203 -0.382384 -(.000234
13 -5.,004373 G.0060179 -0.,185136 -0.0600194
14 0.035791 $.005189 -0.018277 -0.0600297
15 0.0616337 0.004332 ~0.320483 -0.000245
16 -0.00586¢6 0.004201 -0.38295¢C ~0.000234
17 -0.007676 0.003433 -0.185494 ~0.000194
18 0.090000 0.000080 £.000000 £0.000000
19 ~(.006623 ~(.000222 ~0.310274 0.000178
20 -0.001983 ~(.601072 ~0.390238 0.000113
21 0.003381 -0.000364 -0.181192 0.000375
22 0.000000 0.000000 0.00000¢C 0.0000460
23 0.008285 0.004683 -(0.010602 -(.000049
24 0.001244 0.00160G6 -3.316560 ~(.000094
25 ~3,010635 £.001704 ~0.386555 ~0.0006084
26 -0.013209 ~0,.G03795 -0.1839i2 -0.000146
27 0.048666 -0.000116 -0.0178%1 0.060297
23 0.034372 ~0.00014% -0.3198%5 0.060244
29 ~0.029207 -0.000203 -0.382384 0.0600234
30 ~3.004373 -0.000179 -0.185136 0.000194
31 0.035791 -0.00518¢8 -0.018277 0.000297
32 0.016337 -0.004332 -0.320483 0,000245
33 -0.005866 -0.004201 -(.382%950 4.000234
34 -0.007676 ~-0.003488 -(.185494 £0.0001%4
35 0.0600000 0.00000C 0.000000 0.00600C
36 -0.000253 0.00025¢8 -0.265191 ~-(3.000481
37 -0.00G463 0.002565 -0.36478% -(.000390
38 ~0.00C156 0.000415 -0.097149 -0(.000822
39 G¢.000000 $6.0000C0 0.C000C00 0.600000
40 $.900000 0.0000C0 0.C00000 0.000000
41 -0.000253 -0.000258 -0.265191 0.000481
42 -0,0004689 -0.002565 ~0.364789 0.0003%0
43 -0.000156 -0.000415 ~-0.097149 0.000822
44 C.0C00C0 $.00000C0 0.000000 0.,000C00

"R!F

R{Y)
0.000000
0.001110

-0.0006323
-0.001719
0.000000
0.000851
0.000107
-0.000458
0.000112
-0.000025
£.000243
0.000652
-0.0000782
-0.000224
0.0006233
0.000943
-(.000431
£0.000000
0.001110
~0.0006323
~0.00171%
(.060000
0.000851
0.000107
~0.000458
g.0001%2
-03.0060025
(6.00024%
0.000652
-0.000079
-0.000224
0.000233
0.0600943
-0.000431
0.000000C
0.001218
-0.000621
-0,001274
0.000000
0.000000
0.001218
-0.0008621
-0.001274
0.009000

R{Z)
06.000000
0.000041
0.000019

-0.0006008
0.000000
0.000017
0.000003
0.000006
G.060021
0.000141
0.000120
£.00020C2
0.0006000

-0.000004

-~0,000001

-0.000001

~0.000004
0.000000
~0.000041

-0.000018
G.000006%
($.0060000

-0.0000617

-0.000003

~0,000006

-3,000021

-0.060141

-0.00012C

-0.0600202
0.000000
(0.000004
0.0060001
0.000001
£0.000004
0.000000
0.000014

-0.000001

-0,000011
0.000000
0.0000060

-0.000014
0.000001
0.000011
0.000000
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PROGRAM: SAPS0/FILE: PRANG]1 . SOL

STRUKTUR FRAME BAGIAN ATAS KCONVEYOR I

REACTIONS AND APPLIED FORCES

LOAD COMBINATION 1 - FORCES "F" AND MOMENTS "M"

JOINT F{X F{Y} F{Z} M{X) M{Y) M{Z)
1 0.7227E+04 0.2229E+02 0.1273E+05 0.6418E+04 -0.50758+06 0.00C0E+00
2 -0.1819E-11 0.0000E+0C 0.4189E-10 0.2736E-10 0.11598-09 0.00C0E+00
3 ~0.5912E-11 0.0000E+00 =0.4241E-10 -0.1276E-09 -0.7924E-10 0.3297E-11
4 0.3155E-11 0.0000E+00 0.6890E~10 (0.3009E-10 -0.4759E-09 -C.4C07E-11
5 —0.6377E+04 0.0000E+00 0.1103E+05 0.0000E+00 0.982%E+06 0.0000E+00
6 -290.000¢C 0.0000C 0.0060 2.0000 0.0000 0.00C0
7 ~290.00C0 0.00G0 0.0000 $5.0000 0.0600 0.0000
8 -255.2000 0.0000 G.0C00 3.0000 0.060C00 0.00600
9 0.0000E+00 0.0000E+00 §.1271E-10 0.0000E+00 0(.4218E-10 0.00C0E+00C

10 0.1728E-10 0.0000E+00 -0.1103E-10 -(.9472E-11 ~(C.8419E-10 (.0C00E+0OC
11 0.2149E-1C ©0.0000E+00 -0.6838E-10 0.7035E-11 0.2120E-10 0.2183E-11
12 G.0000E+00 0.0C00E+00 -0.2458E-09 0.4004E-11 0.1230E-09 -0.7052E-11
13 0.2395E-11 0.G000E+00 0.1136E-10 -0.4071E-11 0.3820E-10 0.00C0E+00
14 -662.5000 0.00GC0 0.0000 ¢.00600 £.0000 ¢.0000
15 -662.5000 (.0600 0.0000 0.0000C 0.0000 0.0000
16 -583.0000 £¢.0000 0.0000 0.000C 0.0000C 0.0000
17 -0.2679E-11 0.0000E+00C 0.6755E~10 0.0000E+C0 0.106%9E-10 0.0000E+00
18 0.7227E+04 ~0,2229E+02 0,1273E+05 -0,6418E+04 -0.5075E+06 0.0000E+CO
19 -0.3979E-11 0.C000E+00 -0.3246E-10 0.4545E-10 0.1573E-09 0.2530E-11
206 0.6935E-11 0.0000E+00 0.9811E-10 0.3654E-10 0.0000E+00 ~0,4263E-11
21 0.0000E+00 0.0000E+00 -0.1846E~10 0.3286E~10 -0.2274E-09 -0.1165E-11
52 —0.6377E+04 0.0000E+00 6.1103E+05 G.0000E+0C 0.9829E+06 0.0000E+0G
23 -290.06000C 0.06000C 0.0000 0.00C0C 0.0000 0.0000
24 -290.0000 0.0000 0.0000 0.0000 0.0000 0.0000
25 ~255,2000 0.0000 G.0000 G.00600 $.0000 £.0000
25 0.1769E-11 0.0000E+00 —-0.3922E-11 -0.1801E-11 0.19%0E-10 0.0Q0C0E+00
27 0.33548-10 0.0000E+00 -0.2950E-10 -0.2780E-11 0.2186E-02 0.0000E+0C
28 -0.3126E~10 0.0000E+00 -0.2436E-09 -0.1698E~11 -0.6747E-1C -0.2299E-11
29 -0.1910E-10 0.0C00E+00 0.9402E-10 -0.2276E-11 0.5144E-11 ~0.2453E-11
30 0.1037B-11 O0.C00CE+G0 -0,2780E-10 -0.3%93E-11 ~0.1683E-1C 0.0000E+00
31 ~662.5000 0.0000 0.0000 0.C00C 0.0000 0.000GC
32 -662.5000 ¢.0000 0.0000 0.600C 0.000C 0.000G
33 -583.0G000C 0.000C 0.0000 0.0000 0,0000 0.0000
34 0.0GODE+0C 0.00Q00E+0C 0.1614E-09 0.000CE+00 0.2569E-10 0.C00CE+CO
35 (0.2343E+04 0.1100E+C4 0.6862E+04 0.4458E+05 -0.9158E+06 0.1713E+04
36 0.000CE+C0 0.0000E+CG 0.00C0E+00 -0.3799E-10 ~0.1456E-09 0.0000E+00
37 0.00C0E+00 O0.0000E+0¢ 0.1828E-11 -0.8743E-10 0.2295E-03 0.3112E-11
38  0.0000E+0G 0.0000E+0C ©,1C05E-10 0.4344E-10 -0.4648E-03 0.0000E+0C
39 —0.4494E+03 0.9554E+03 0.7006E+04 0.5340E+05 0.9528E+06 0.1409E+04
£0 0.2343E+04 -0.1100E+04 0.6862E+04 -0.4458E+05 -0.9158E+06 -0.1713E+04
41 0.00C0E+00 0.0000E+00 0.7272E-11 -0.3049E-1C ~0.4363E-03 ~0.1194E-11
42 0.0000E+00 0.0000E+00 -0.2379E-11 ©.1576E-09 0.3149E-09 0.00C00E+0C
43  0.0000E+00 0.0C00E+00 0.9972E-11 -0.1842E-10 0.3211E-03 0.0000E+00
44 —0,4494E+03 ~0.9554E+03 0.7006E+04 -0.5340E+05 0.9528E+06 -0.140%E+04
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\nalisis Struktur /Rangka Konveyor Il dengan Program SAP90

omputer and Structures, Inc..,
STRUKTUR FRAME BAGIAN ATAS KOMVEYOR II

SYSTEM DATA

EXECUTION CODE - — = = = = = = = = — — -
NUMRER OF LOAD CONDITIONS - - = — — - - =
STEADY STATE LOBD FREQUENCY =~ - - - — - =
NUMBER CF BIGENVALUES - - = - - - — — = —
EIGEN CONVERGENCE TOLERANCE - - - - - = —

EIGEN CUTOFF TIME PERICD - - — - - — = -

Computer and Structures, Inc..,

STRUXTUR FRAME BAGIAN ATAS KONVEYOR II

GENERATED JOINT

JOINT X Y
1 0.000 0.000
2 250.000 §.000
3 500.00C 0.000
4 706.0C0 0.000
5 850.000 G¢.000
& 0.009 0.000
7 250.000 9.000
8 500.000 G.0C0
9 706,000 0.000
10 0.GCO 0.000
11 250.0C0 0.00C
12 500.00C 0.0060
13 700.000 0.0860
14 0.0600 0.000
15 250.000 0.000
16 500.000 0.00C
1 700.000 0.000
18 0.000 175.000
19 250.000 175.000
20 500.000 175.000
21 700.00C 175.000
22 850.000 175.000
23 0.000 275.000
24 250.000 175.00C
25 500.000 175.000
26 700.000 175.000
27 0.000C 175.000
28 250.000 175.000

PAGE 1
PROGRAM: SAP90/FILE : PRANGZ . SAP

- - 0

- - 2

- -0.0000E=XGO

- - 0

- ~-0.1000E-03

- ~-0,0000E+CO

PAGE 2
PROGRAM: SAPYQ/FILE: PRANGZ . SRP

COQRDINATES

Z

0.000
0.000
0.000
0.000
0.000
65,500
65.500
65.500
65,500
116.400
116.40¢C
116.400
116.400
133.500
133.500
133.500
133.5060
0.000
0.00C
0.000
6.0G0
0.000
65.500
565.500
65.500
65,500
116.400
116.400
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29 A Bo o 175.00
30 700.000 175.00
31 0.000 175.00
32 250,000 175.00
33 500.000 175.00
34 700.000 175.00
35 0.000 ~112.50
36 250.000 ~112.50
37 500.000 ~112.50
38 700,000 ~112.50
39 850.000 ~112.50
40 0.000 267.50
41 250.000 267.50
42 500.000 267.50
43 700.000 267.50
a4 850.000 267.50

~omputer and Structures, Inc..,

STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

RESTRAINT DATA

JOINT
1
5
i
22
35
39
49
44
Computer and Structures, Inc..,

RY R

= N =l =l e 5
PP I S S
[l

STRUKTUR FRAME BAGIAN ATAS KCNVEYQ
FRAME CONTROL

NUMBER COF MEMBER SECTICN PRCPERTIE
NUMBER OF SPAN LOADING PATTERNS

NUMBER OF MEMBER FORCE OQUTPUT STRTIONS

LOAD GRAVITATIONAL MULTIPLIERS
COND X Y Z
1 G.0060 0.000 -1.000
2 G6.000 0.006G 5.0G0

Computer and Structures, Inc. .,

STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

SECTTION PROPERTY
PROP AREA TORSIONAL
IS INERTIA
0.111E+63 0.C00G0E+00

0.00000E+00

2 6.240E+02
3 $.0G000E+CO

0.554E+02

0
0
0
¢
0
0
0
0
0
0
0
0
G
0
0
0

%
b

L

R

DATA

5

DATA
MOMENTS OF INERTIA
0.1169CE+05

0.92500E+03
0.168005+04

TEMPERATURE
MULTIPLIERS

Lampiran 43
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116.4C0
116,400
133.500
133.500
133.500
133,500
0.000
0.000C
0.000
3,000
0.000
0.000
0.00G0
0.0060
0.000
0.000

PAGE 3

PROGRAM : SAP90/FILE : PRANGZ . SAP

RYY RZZ
1 1
1 1
1 1
1 i
1 1
1 1
1 1
1 1
PAGE 4
PROGRAM: SAP90/FILE : PRANGZ . SAP
€
2
5
PRESTRESS
MULTIPLIERS
0.00C 0.000
0.000 0.0600

PAGE 5
PROGRAM; SAP90/FILE: PRANGZ.SAP

SHEAR AREAS

122 A2 A3
0.C00COE+00 0,111E+03 0.111E+03
0.85300E+02 0.240E+02 0.240E+02
0.16800E+04 0.554E+02 (0,554E+02



4
5
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0. 11802 . 000600E+00

0.410E+02

G.0000CE+00

Inc..,

0.140008+03
0,.18040E+03
0.154E+03 0.00000E+00 0.25760E+05
omputer and Structures,

STRUKTUR FRAME BAGIAN ATAS KONVEYOR IT

MAT

PROP

=~
Sy s W o T

Computer and Structures,

ERIAL

MCDULUS OF
ELASTICITY
0.2039E+07
0.2039E+07
0.2039E+07
0.2G39E+07
0.2039E+07
0.2039E+07

PROPERTY

SHEAR
MODULUS
0.7842E+06
0.7842E+06
0.7842E+06
0.7842E+06
0.7842E+06
0.7842E+06

Inc..,

0.14000E+03
0.35260E+C3
0.90100E+04

Lampiran 4°
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0.116E+02 0.116E+02

0,410E+02 (0.410E+02

0.154E+03 0.154E+03
PAGE

6

PROGRAM: SAPY90/FILE: PRANGZ . SAP

DATA

WEIGHT PER MASS PER

UNIT LEN UNIT LEN
0.8574FE+01 0.8740E+00
0.1844F+01 0.1880E+00
0.4267E+01 0.4350E+(0
0.8920E+00 0.%093E-01
0.31598+01 0.32208+00
0.1187E+02 90.1210E+01

STRUKTUR FRAME BAGIAN ATAS KONVEYOR IT

S PAN LOADING DATA
UNIFORM LOAD DATA
PATTERN 1-DIR 2-DIR 3-DIR
ID
1 0.0000 0.0000 0.0000
2 $6.0000 0.0000 0.00G0
Computer and Structures, Inc..,

STRUXKTUR FRAME BAGIAN ATAS KONVEYOR II

FRAME ELEMENT DATA
ELT JOINT JOINT LOCAL-AXIS

ID END-I END-J N1 N2

1 1 2 2 0 i
2 2 3 2 0 1
3 3 4 2 0 1
4 4 5 2 G 1
5 6 7 2 ¥ 5
6 7 8 2 0 5
7 8 g 2 0 5
8 14 15 2 G 5
9 15 16 2 0 5
16 16 17 2 0 5
1 18 18 Z2 0 1
12 i8 20 2 G 1
i3 20 21 2 0 1
i4 21 22 2 0 1
15 23 24 2 0 5
16 24 25 2 G 5
17 25 26 2 Y 5
18 31 32 2 0 5

THERMAL
EXPANSICN
G.90CG00E+00
G.0GO00E+0C
0.0000E+CO
0.00900E+CO
(.0000E+00
0.0GC0E+00
PAGE

7

PROGRAM : SAPOQ/FILE : PRANGZ . SAP

X-DIR

£.0000
0.0000

¥-DIR Z-DIR
6.0000 -3.115%0
0.0000 -1.5800

PAGE

8

PROGRAM: SAP90/FILE: PRANG2 . SAP

PROPERTY-ID
END-I END-J VAR

mmmmwwwn——lmmwmmmwwww
OOQOOOOOOOOOOOOOOO

REL REF ELEMENT
CODES TEMP LENGTH
00C000 c.00 250.00
000000 £.00 250.00
0o00Co .00 200.00
00C0o0C 0.00 150.00
00000G 0.00 250.00
0000060 0.06 250.00
000000 .00 200.00
004000 0.00 250.00
ooG000 0.00 250.00
00000C0 .06 200.00
000000 0.06 250.00
000000 0.00 250.060
000000 0.00 200.00
000000 ¢.00 150.00
000000 ¢.00 250.00
006000 0.00 250.00
006000 0.00 200.00C
0CG0o0C0 .06 250.00
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19 GEPIAH MADY5 2 0 5 5 0 000000 0.00 250.00
20 33 34 2 o 5 5 0 00000C 0.00 200.00
21 1 6 2 0 2 2 0 000000 0.00  65.50
22 2 7 2 0 2 2 0 000000 0.00  65.50
23 3 8 2 0 2 2 o 000000 0.00  65.50
24 4 ) 2 i) 2 2 0 000000 0.00  65.50
25 6 10 2 o 2 P 0 000000 0.00 50.90
26 7 11 2 o 2 2 0 000000 0.00 50.90
27 8 12 2 0 2 2 0 000000 0.06  50.90
28 9 13 2 0 7 2 0 000060 6.00  50.90
29 10 14 2 0 2 2 0 G0000O 0.00 17.10
30 11 15 2 0 2 2 0 000000 0.60 17.10
31 12 16 2 0 2 2 0 000000 0.00 17.10
32 13 17 2 o 2 2 0 000000 0.00 17.10
33 18 23 2 0 2 2 9 000000 0.00  65.50
34 19 24 2 0 2 2 0 000000 0.00  65.50
35 20 25 2 0 2 2 0 000000 0.00 65.50
36 21 26 2 0 2 2 0 000000 0.00  65.50
37 23 27 2 o 2 > 0 000000 0.00 50.90
38 24 28 2 0 2 2 0 000000 0.00 50.90
39 25 29 2 0 2 2 0 000000 0.00  50.90
40 26 30 2 0 2 2 0 Q00000 0.00 50,90
41 27 31 2 0 2 2 0 000000 0.60 17.10
42 28 32 2 0 2 2 ¢ 000000 0.0 17.10
43 29 33 2 0 2 2 0 000000 0.00 17.10
44 30 22 2 0 2 2 0 000000 0.00  17.10
45 1 18 1 0 3 3 0 000000 0.00 175.00
46 2 19 1 0 3 3 0 000000 0.00 175.00
47 3 20 1 0 3 3 0 000000 0.00 175.00
48 4 21 1 ¢ 3 3 0 000000 0.00 175.00
49 10 27 1 0 4 4 0 000000 0.00 175.00
50 i1 28 1 0 4 4 0 0060000 0.00 175.00
51 12 29 1 0 4 4 6 000000 0.00 175.00

Computer and Structures, Inc.., PAGE g
PROGRAM : SAP9(0/FILE ; PRANGZ.SAFP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

FRAME ELEMENT DATA

ELT JOINT JOINT LOCAL-AXIS PROPERTY-ID REL REF ELEMENT
ID END-I END-J N1 N2 END-I END-J VAR CCDES TEMP LENGTH
52 13 30 1 0 & 4 0 ©O00000 0.60 175.00
59 1 35 1 0 3 3 G G00G600 0.00 112.50
&0 2 36 1 G 3 3 0 000000 0.00 112.50
61 3 37 1 G 3 3 0 000000 0.00 112.50
62 4 38 1 0 3 3 0 G000GO 6.00 112.590
63 18 490 1 0 3 3 -0 000000 0.00C 92.50
64 19 41 i G 3 3 0 000000 0.00 82.50
65 20 4z 1 G 3 3 0 000000 0.00 92.50
66 21 43 1 0 3 3 0 0060000 0.00C 82.50
67 35 36 2 o 6 & 9 000000 0.0C 250.00
68 36 37 Z 0 6 6 0 0000609 0.00 250.0C
69 37 38 2z 0 6 6 ¢ 000000 0.00 20C.00
70 38 39 2 0 6 6 0 000000 0.00 150.00
71 4G 41 2 0 6 6 0 090006 0.00 250.00
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72 @APAH MADR, 2 0 & % 0 000000 0.00 250.00
73 42 43 2 0 6 6 0 000000 0.00 200.00
74 43 44 2 0 6 6 0 000000 0.00 150.00
75 2 35 1 35 3 3 0 000000 0.00 274.15
76 2 37 1 35 3 3 ¢ 0006000 0.00 274.15
77 4 37 1 35 3 3 ¢ 000000 0.00 229.47
78 19 40 1 35 3 3 0 000000 0.00 266.56
79 19 a2 1 35 3 3 0 000000 0.00 266.56
80 21 42 1 35 3 3 0 000000 0.00 220.35
81 2 10 1 2 2 2 0 000000 0.00 275.77
82 3 11 1 2 2 2 0 000000 ¢.00 275.77
83 4 12 1 2 2 2 0 000000 0.0C 231.41
34 19 27 15 19 2 2 o 0000600 0.00 275.77
a5 20 28 18 19 2 2 0 000000 0.00 275.77
86 21 29 18 19 2 2 0 000000 0.00 231.41
80 4 39 1 ¢ 3 3 0 000000 0.00 187.50
91 21 44 1 0 3 3 0 000000 0.00 176.23
“omputer and Structures, Inc.., PAGE 10

PROGRAM: SAPS0/FILE : PRANGZ . SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

BEAM SPAN LOADING PATTERNS

ELT LOAD LOAD
iD 1 2
5 2 0

6 2 0

7 2 0

8 1 0

S 1 0
10 1 0
15 2 €
i6 2 0
17 2 0
1 1 0
19 1 0
20 i 0

Computer and Structures, Inc.., PAGE 11

PROGRAM: SAPY0/FILE: PRANGZ . SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR Il

TOTAL WEIGHTS AND MASSES

PRCP WEIGHT MASS
1 14575.80C0 1485.8000
2 4856.,8968 495.1717
3 14571.6878 1485.5131
4 624.4000C 63.6300
5 8845.2000 901.6000
6 20179.0000 2057.0000
TOTAL 63652 .984¢6 6488.,7147
Computer and Structures, Inc.., PAGE 12

PROGRAM: SAPS0/FILE: PRANGZ . 3AP
STRUKTUR FRAME BAGIAN ATAS KCONVEYOR II
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UNIVERSITAS
GADJAH MADA
JOINT LOADS
JOINT LOAD X FY FZ MK MY MZ
& 2 -0.800E+02 O.000E+C0 0.000E+00 O0.CO0E+0C 0.000E+00 0.000E+C0
7 2 -0,.800E+02 0.00GE+00 0.000E+0C O0.000E+00 G.OCOE+0Q0 0.00CE+CO
23 2 -(3.800E+02 0.000E+00 O.000E+C0 0.000E+0G0 O0.000E+00 C.0G0E+0O
24 2 ~-(.800E+02 0.00CE+00 O0.000E+00 O0.CO00E+00 0.000E+00 O0.000E+00
8 2 -0.640E+02 O0.000E+00 (0,000E+00 0.00CE+00 0.000E+00C 0.000E+00
25 2 -0.640E+02 0.000E+00 G§.000E+00 0.CO0GE+C0 0.000E+0C C©.000E+00
14 2 ~0.135E+03 0.000E+00 ©.Q00E+00 0.000E+00 0.000E+C0 0.C00E+00
15 2 -0.135E+03 0,000E+00 C.0C0E+00 0.0C0E+00 0.000E+00 0.000E+00
31 2 -0.135E+03 0.G00E+00 0.G00E+00 0.000E+00 0.000E+00 0,000E+00
32 2 —0.135E+03 0.C00E+00 0.000E+00 C.0C0E+00 ©.000E+00 0,000E+00
16 2 -0.108E+03 0.000E+00 0.000E+C0 0.000E+00 0.000E+00 G.O0L0E+QO
33 2 —0.108E+03 0.000E+00 O.000E+C0 0.000E+90 (.000E+00 0.000E+CO
omputer and Structures, Inc.., PAGE 13

PROGRAM: SAP90/FILE : PRANGZ . SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

LOAD CONDITIOCN COMBINATION MULTIPLIERS
COMBINATION CONDITION FACTOR
1
1 1.060
Z 1.000
~omputer and Structures, Inc... PAGE 14

PROGRAM: SAP90/FILE: PRANGZ . SAP
STRUKTUR FRAME BAGIAN ATAS KONVEYOR IT

QU TPUT FILES CREATETD BY PROGRAM
INPUT DATA ECEO PRANGZ .SAP
SOLUTICON ERRORS AND WARNINGS PRANGZ .ERR
EQUATION NUMBERING PRANGZ .EQN
DISPLACEMENTS AND REACTIONS PRANGZ.SCL
FRAME, ELEMENT FORCES PRANGZ.F3F
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PAGE

1

PROGRAM:SAPI(/FILE: PRANG2Z . F3F

STRUKTUR FRAME BAGIAN ATAS KONVEYOR 11

FRAME ELEMENT FORCES

ELT LOAD DIST

125.000
187.500
250.000
250.000

62.500
125.000
187.500
25G.0060
250.000

100.000
150.00¢C
200.0060
200.000

75.000
112.500
154.000
150.9C0

62.500
125.006¢0
187.500
250.000
250.000

0.0G0
62.5C0
125.000

i~

SHEAR

-4017.656
-3481.821
-25945.94¢6
-24310.071
-1874.1956

~704.117
~-168.242
367.633
903.508
1439.383

~1940.062
-1511.36%
-1082.669
-653.9€69
-225.269

8606.075
8927.600
9249.125
9570.65%
9892.175

-639.374
-343.18¢
-46.999
249,189
545,376

-624.485
-328.308
-32.120

Computer and Structures, Inc..,

2 PLANE AXIAL
MOMENT FORCE

~4671.787
524051.998
289692.104
88824.396
~-78551.123
-212434.455
-4671,787

4034.5687
-129624.875
-156886.101
-150655.138
-1310931,989

-37716.652

4034.887

£989.787
-50670.769
-136956.74C
-201807.711
-245223.681
-267204.652
4988.787

-5591.,217
-398560.322
-70203.933
270609.643
623480.406
988408.358 ‘
-5591.,217

-2807.712
29428.788
-1276.211

~-13465.5C0

-7151.072

17679.07¢
~-2807.712

-5112.748
27862.695
-1912.403

-13175.783

1-3 PLANE
SHEAR MOMENT
0.000 0.000
0.000 0.000
0.00¢C 0.00C
0.00C 0.00C
G.0co 0.000
0.000 0.000
0.000 0.G00
0.000 0.000
0.000 0.000
0.000 0.006
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0,000 0.000C
0.000 £6.000
0.000 0.000
0.0600 0.0090
0.000 0.000
0.000 0.000

-0.468 0.G600
-0.468 -29.256
-0.468 -58.512
~-0.468 -87.768
-0.468 -117.024
1.395 -117.024
1.39% ~-29.616
1.399 57.793

PACE

AXIAL
TCRQ

2

PROGRAM: SAP90/FILE: PRANG2.F3F

STRUKTUR FRAME BAGIAN ATAS KCNVEYCR II



UNIVERSITAS
GADJAH MADA
FRAME FLEMENT FORCES
ELT LOAD DIST 1-2 PLANE BYXTIAL
iD COMB ENDI SHEAR MOMENT FORCE
187.500 264.067 -5827.445
250.000 560.255 19832.613
250,000 -5112.749
7 ____________________________________________
1 0.000 -1584.341
0.000 -394 106 9024.39¢%
50.000 -157.156 -4757.,136
100.0G60 78,794 -6681.168
150.000 316,742 3222.300
200.000 553.694 24983.268
200.000 -1584.,341
8 ____________________________________________
i 0.000 -7742.899
G.0C0 ~857.298 42378.685
62.500 -£65,173 1051.466
125.0C0 ~-73.048 ~15767.%41
187.500 318,077 -8079,535
250,000 711,202 24116,683
250.000 -7742.899
9 ____________________________________________
1 0.000 -8872.871
0.000 ~753,747 29979.852
62.500 -361.622 -4875,430
125,000 30,503 -15222.899
187.5C0 422.628 -1062.556
250.000 814.753 37605,600
250,000 -8872.871
10 — e ——————————————
1 ¢.o000 -638.280
0,000 —-488.448 4711 .887
50.000 -174.748 -11868.019
100.0600 138.852 -12762.826
150.000 452,652 2027.168
200.000 766,352 32502.261
200,009 -638.180
11 #eri ;i i e —— — — — — —  — e
1 0.C09 -4397.068
0.00G -3957.775 514340.0641
62.500 -3421.900 283725.820
125.000 -2886.025 86603.187
187.500 -2350.150¢ ~77027.258
250.000 -1814.275 -207165.516
250.000 -4397.068
12— e
i 0.0060 3739.241
omputer and Structures, Inc..,

STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

FRAME

E

LEMENT

FORCES
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1-3 PLANE AXTIAL
SHEAR MOMENT TORQ
1,398 145.201
1.399 232.61C

-1.163 232.61G
-1.1863 174.457
-1.163 116.30%
~1.163 58.152
-1.16¢3 0,000
0.167 0.000C
0.167 10.434
6.167 20.868
0.167 31.302
0.167 431.736
-0.291 41.736
-0.291 23.561
-0.281 5.386
-0.291 -12.788%
-G.291 -30.964
0.155 -30.564
0.155 -23.223
0.155 -15.482
0.155 -7.741
0.155 0.000
0.000 0.000
0.600 G6.000
0.000 0.000
0.G600 0.000
0.006 0.000
PAGE 3

FROGRAM: SAPS0/FILE: PRANGZ ,F3F



AXIAL
FORCE

3739.241

4657,491

4657.491

~5113.609

-5113.608

-2767.043

-2767.043

-5035.08¢6

-5039.09¢6

~1531.079

UNIVERSITAS
ELT LOADGADAIDMAR 1-2 PLANE
ID CCMB ENDI SHEAER MOMENT
0.00¢0 ~724.025 -125874.169
62.500 -188.15C -154379.645
125.000 347.725 -149392.933
187.500 883.60C -110914.033
250.000 1419.475 -38942.94%
250.000
B B T L —
1 0.00¢
§.000 ~1854.424 -52387.979
50.000 ~1425.724 -134390.794
100.00C -997,024 -194959.509
150.000 -568,324 -234093.224
200,000 -139.624 -251791.93¢%
200,009
14 ——mrm e e e ——
1 0.000
0,000 8259.636 -380510.002
37.500 8581.161 -64745.076
75.000 8902.686 263077.046
112.500 9224.211 602956.354
1590.000 9545.736 954802.850
150.000
15 s e ——
1 0.000
0.000 -638.729 29359.716
62.500 -342.541 -1304.970
125,000 -46.354 -13457.938
187.500 24%9.834 ~7099.187
250,000 546.021 17771.284
256,000
16— e e
1 0.000
0.0G60 -624.137 27834,165
£2.500 ~327.949 -1918.524
125.000 ~31.762 -13159.483
187.500 264.426 ~-5888.,744
250,000 560.613 19893.724
250,000
17 e
1 0.000
0.000 -385.512 9140.583
50.000 -158.562 -4711.258
1G0.000 76.388 -5715.598
150.000 315.338 3127.5690
200.000 552.288 24818.218
200.000

cmputer and Structures, I

RC..,

-1531.079

STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

FRAME

ELT LOAD
ID COMB

ELEMENT

DIST
ENDI

FORCES
i-2 PLANE
SHEAR MOMENT
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123 PLANE
SHEAR MCOMENT
0.000 0.00C
0.000 0.000
0.009 0.000
G.000 G.060
06.0660 G.600
0.000C 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.0060 G.0C0o
0.00C ¢.o0c
G.0060 G.060
0.000 G.000
0.00C 0.000
0.605 G.000
0.605 37.8GC0
0.605 75.601
0.605 113.401
0.605 151.262

-1.674 151.202
-1.674 46.592
-1.674 -58.018
-1.674 -162.627
-1.,674 -267.237
1.336 ~267.237
1.336 -200.428
1.336 -133.619
1.33¢6 -66.809
1.336 G.00C0
PAGE

AXTAL
TORQ

4

PROGRAM: SAPS0/FILE: PRANGZ.F3F

AXTAL
FORCE

1-3 PLANE

SHEAR

MCOMENT

AXTAL
TORQ



UNIVERSITAS

18 =~ GADIAHHAADA — = === = =~ m

1 0.000
0.000
062.500
125.9000
187.500
250.000
250.000

0.000
62.500
125.000
187.500C
250.000
250.000

5G.000
106.0060
150.000
200.000
200.0006

16.375
32.750
49.125
65.500
65.500

32.750

omputer and Structures,

~856.117
-463.992
-71.867
320.258
712.383

~754.290
-362.165
29,960
422.085
8i4.210

-490.979
-177.279
136.421
450.121
763.821

825.422
825.422
825.422
825.422
825.422

1850.734
1850.734
1850.734
1850.734
1850.734

-848.960
~848.960
-848.960
Inc..,

42218.015
964.636
~15780.929
-8018.682
24251.377

30028.98%
-4860.247
~15241.670
~1115.280
37518.922

4990.918
-11715,545
-12737.007

1926.530

32275.067

689,443
14205.735
27722,02¢6
41238.318
54754.609

~88541,609
-58235.83%
-275930.065%
2375.702
32681.472

222985,491
8393.763
-5507.965

STRUKTUR FRAME BAGIAN ATAS KONVEYOR I1

" RAME ELEME

ELT LOAD
I coMB

DIST
ENDI
49,125
65.500
65.500

NT FORCES
1-2 PLANE
SHEAR MCMENT
—-848.960 -194(09.693
~848,960 -33311.421

7651.593
-0.048
-0.048
-0.048
-0.048
-0.048
7651.593

8§763.857
G.341
0.341
0.341
0.341
0.341
8763.857

-0.366
-0.366
~0.366
-0.366
-0.366

6716.101
i8.231
18,231
18.231
18.231
18.231
6595.319

4058,148
32.196
32.196
32.196
32.196
32.196
3937.366

3462.272
25.053
25.053
25.053

Lampiran 56
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G.000
~-2.987
-5.974
-8.960

-11.947

~11.547
9.338
30.622
51.907
73.192

73.182
54.83%4
36.586
18.298

0.000

-734.906
-436.3868
-137.831
160.707
459.245

-1958.333
-1471.127
-943.821
~41€.716
110.480

-1602.239
-1182.002
~781.765

PAGE

5

PROGRAM: SAPS0/FILE: PRANG2 . F3F

AXIAL 1-3 PLANE
FORCE SHEAR MCOMENT
25.053 -371.528
25.053 38.709
3583.054

AXTAL
TORQ



UNIVERSITAS

24— G ADJAH WA — = mmm e e

1 0.009
0.000
16.375
32.750
49,125
65.500
65.500

12.725
25.450
38.175
50.960
50.9%00

12.725
25.4590
38.175
50.900
5G.900

1 ¢.000

mputer and Structures,

—-2222.521
-2222.521
-2222.521
-2222.521
~2222.521

-2062.28%
-2062.289
-2062.289
-2062.289
-2062.289

-534.303
-534.303
~-534.303
-534.303
-534.303

2615.447
2615.447
2615.447
2615, 447
2615.447

-638.18C
-638.180
-638.180
-638.180
-638.180

Inc. .,

131485.794
95092.017
58698.240
22304.463

-14089.314

25325.811
-816.820
-27159.452
-53402.083
-79644.714

22497.852
15698.852
8899.851
2100.851
-4698.150

1644.760

1523.879

5955, 645

5862.085

2767.495

-2673.635

~22503.204
10778.356
44059.916
77341.475
110623.035

10893.954
2773.118
~5347.718
-13468.554
-21589,390

STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

" RAME ELEMENT FOCRCES
ELT LOAD DIST 1-2 PLANE
I COMB ENDI SHEAR MCOMENT
0.000 7877.899 -92333.383
4,275 7877.89% -58655,366
8.550 7877.89% -24977.349
12.825 7877.899 8700.668
17.100 7877.899 42378.685

17.100

4537.414

4631.274

-370.284

~876.425

-888.830

60.420
60.420
60.420
60.42¢
60.420

18.699
18.6899
168.6599
18.699
i8.698

30.329
30.328
30.323
30.329
30,329

27.614
27.614
27.614
27.614
27.614

59.257
59.257
59.257
59.257
59.257
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-4644.366
-3654.989
-2665.612
~1676.234

-686.857

459.245
697.185
935.145
1173.085
1411.045

110.490
496.429
882.367
1268.305
1654.244

38.709
380.160
741.491

1092.882
1444.273

-686.857
€7.187
821.232
1575.27¢
23282.321

PAGE

6

PROGRAM: SAPS0/FILE: PRANG2,F3F

AXTATL
FORCE

-857.298

1-3 PLANE
SHEAR MOMENT
0.167 -2.855
G.167 -2.141
0.167 —-1.427
0.1867 -0.714
G.167 0.000

AXTAL
TORQ



30 ~———CABIAIT MABA

mputer and Structures,

S TRUKTUR FRAME BAGIAN

1

UNIVERSITAS

0.00C
0.000
4.275
8.550
12.825
17.100
17.100

12.825

17.100

1264.973
1264.973
1264.973
1264.973
1264.973

-8126.652
-8126.692
~8126.692
~8126.692
~8126.692

-638.180
-638.18¢C
-638.18C
-£38.180
-638.180

-1496,481

-15767.863
-10360.105
~4852.347
455.411
5863.168%

~1464.949

-1334.734

106072.715
71331.108
3658%.501

1847.894
~32893.713

-1303.201

—21589.390
—-24317.608
~27045.825
-29774.043
-32502.261

~797.884

-766.352

-6652.207

"R AME

ELT LOAD
ID COMB

35

65.500

ELEME

DIST
ENDI

823.026
823.026
823.026
823.02¢
823.026

1827.972
1827.972
1827.972
1827.972
1827.,972

Inc..,

194,237
13671.2%0
27148.343
40625.395
54102.448

-6531.425

-4046.777

-87472.704
-575398.667
—-27606.631
2326.406
32259.443

—-3825.995

ATAS KONVEYQOR II

-0.458
-0.458
-0.458
-0.458
~0.458

0.44¢6
0.446
0.44¢6
0.446
0.446

-0.152
-0.155
-0.155
~-0.155
-0.155

-15.657
-15.657
-15.657
~-15.657
-15.657

~32.336
-32.336
~-32.3386
-32.33¢6
-32.33¢

Lampiran
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7.827
5.871
3.914
1.957
0.000

-7.620
-5.715
-3.810
-1.8G5

g.000

2.647
1.986
1.324
0.662
¢.000

573.212
316.830
60.449

—-195.932
-452.313

2027.819

1498.314
968.8408
435.303
-80.202

PAGE

58

7

PROGRAM: SAPS0/FILE; PRANG2.F3F

AXTAIL

FQORCE

NT FORCES

1-2 PLANE
SHEAR MOMENT
-856.020 22787.745
-856,02C 8770.412
-856.02¢C ~5246.922
-856.020 -19264.255
-856.020 -33281.589

3504.401

1-3 PLANE AXTAY,

SHEAR MOMENT TORQ
~21.567 1363.978
-21.567 1010.815
-21.567 657.653
-21,567 304.491
-21.567 -48.671
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36 GADJAT MADA

1

Computer and Structures,

0.000

0.0600
16.375
32.750
49.125
65.500
65.500

12.725
25.450
38.175
50.900
50.900

50.900
50.800

25.450

-2165.051
—2165.051
-2165.051
-2165.051
-2165.051

-2024.017
~2024.017
-2024.017
-2024.017
-2024.017

-524.082
-524.082
-524.082
~524.082
-524.082

2587.897
2587.997
2587.987
2587.997
2587.997

-633.972
-633.972
-633.972
Inc..,

—1639,843
127827.590 -60.382
©2374.887 -60.382
56822.183 -60.382
21469.480 -60.382
~13983.223 -60.382

-1519.061

~5892.696
24742 .732 -16.262
-1012.880 —~16.262
-26768.493 ~-16.262
—-52524.105 -16.262
~78279.717 -16.262

-5798.836

-2755.837
22186.562 -30.058
15527.622 ~30.058
§858.681L -30.058
218%9.741 -30.058
~4475.200 -30.058

~2€61.978

4460.52¢
~22528.,448 -24.577
164903.812 -24.577
43336,072 ~24.577
76268.332 -24.577
108200.592 -24.577

£554.385

-966.772
10834,995 -55.046
2767.708 ~59.046
-5299.580 -58.04¢

Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam )
Pamuji , Ir. Gregorius Harjanto
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4713.317
3724.562
2735.807
1747.052

758.297

~452.313
-659.243
-866.173
-i073.,103
—-1280.033

~90.202
~472.686
-855.169
-1237,653
-1620.136

~48.671
-361.415
~674.159
-986.902
-1299,646

158.287
6.240
-744.418

BAGE

8

PROGRAM: SAP90/FILE: PRANG2.F3F

STRUKTUR FRAME BAGIAN ATAS KONVEYOR IX

FRAME

ELT LOAD
ID COMB

ELEMENT

DIST
ENDI
38.175
50,8200
50.90¢C

17.100

FORCES
1-2 PLANE AXIAL 1-3 PLANE
SHERR MOMENT FORCE  SHEAR MOMENT
-633.972 -13366.867 -59.046 -1495.776
-633,972 -21434.154 -59.046 -2247.133
-872.913
Al el
-887.649
7786.593 ~-90932.725 -0.048 0.817
7786.593 ~-57645.040 -0.048 0.613
7786.593 -24357.355 ~0.048 0.409
7786.593 8930.330 -0.048 0.204
7786.593  42218,015 -0.048 0.000
-856.117

i17.100

AXIAL
TORG
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42 UNWERSIAS
GADJAH MADA
1 G.0G0 -1498.206
G.00G0 1247.264 -15550.6086 0.388 -6.641
4.275 1247.264 -10218.551 0.388 ~4.,981
8.55¢C 1247.264 ~4886.497 0.388 =3.320
12.825 1247.264 445,558 .388 -1.660
17.100 1247.264 5777.612 0.388 §.0060
17.100 -1466.674
43 e
1 0.C00 ~1336.721
0.000 -8021.886 104646.241 -0.707 12.081
4.275 -8021.886 70352.680 -0.707 5.061
8.3550 -8021.88% 36059.118 -0.767 6.041
12.825 ~8021.,88¢6 1765.557 -0.707 3.020
17.100 ~8021.886 -32528.004 -0.707 0.000
17.100 -1305,189
A e
1 0.000 -735.353
G.o60 ~633.972 -21434.154 0.3€6 -6.,258
4,275 -633.972 ~-24144,383 0.36¢6 -4,693
8.550 -633.972 -26854.611 0.366 -3.12%
12.825 -633,872 -29564,83¢ 0,366 -1,564
17.100 -633.9872 -32275.067 0.366 0.00¢
17.100 -763.821
4 e e
1 0.000 g.000
0.000 0.000 0,000 373.363 -10889.740
43.750 0.000 0.000 186.681 1361.217
87.500 G6.000 G.009 0.050 5444.87¢
131.25¢0 0.000 G.000 -186.681 1361.217
175.000C 0.000 G.0G0 ~373.362 -10889.740
175.000 0.600
A e e
1 G.QG0 -120.973
Computer and Structures, Inc.., PAGE 9

STRUKTUR FRAME BAGIAN ATAS KONVEYOR IT

PROGRAM: SAP90/FILE : PRANG2, F3F

FRAME ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE
ID COMB  ENDI SHEAR MOMENT
0.000 -1.308  -1528.491
43.750 -1.308  -1585.712
87.500 -1.308  -1642,932
131.250 -1.308  ~1700.152
175.000 -1.308  -1757.373
175.000
T
1 0.000 -
0.000 -0.308 -574.445
43.750 -0.208 -587.901
87.500 ~0.308 ~601.357
131,250 -0.308  -614.813
175.000 ~0.308  -628.268

175.000

AXIAL 1-3 PLANE AXTAL
FORCE SHEAR MCMENT TORQ
385.222 -1787.763
i88.541 10982.058
11.850 15584.574
-174.822 12019.785
-361.503 287.681
-120.973
1126.222
358.730 -2298.224
172.049 8312.5865
~14.632 12756.050
-201.314 8032.230
-387.995 -4858.895
1126.222
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4g ANIVERSITAS
GADJAH MADA
c.000 -218.970
0.000 -0.640 4.773 411.060 16572.400
43.750 -0.640 ~23.210 224.379 30472.618
87.500 ~0,640 -51.194 37.697 36205.531
131.250 -0.640 -79.178 —-148.984 33771.140
175.000 -0.640 -107.1861 -335.6865 23169,444
175.000 -3219.970
4Y e ———————
1 0.008 ~25.107
0.000 -0.775 ~-342.352 78.449 -1573.299
43.7590 -0.775 -376.271 39.424 1005.186
87.500 -0.775 -410,191 0.399 1876.328
131.250 -0,775 444,111 -38.626 10490.125
175.000 -0.,775 -478.030 =-T77.651 -1503.421
175.000 -25.107
50 ———m e~
1 0.000 -37.511
G.0G0 -03.336 -286,464 78.082 -1779.7%94
43,750 -0.336 -301.165 39,057 782.607
87.500 ~{0.336 -315.866 0.032 1637.664
131.250 -0,336 -330.568 ~38.993 785,378
175.0006 -0.336 -345,26% -78.018 ~1774.253
175.000 -37.511
5l e e
1 0.000 -73.248
0.000 -0.743 ~783,529 78.419 -1907.9%07
43.750 -0.743 -816.014 38.384 669.244
87.500 -0.743 ~848,49% 0.369 1539.051
131.250 -0,743 -880.885 -38.556 T701.514
175.00C0 -0G.743 -913.470 -77.681 -1843.367
175.000 -73.248
Computer and Structures, Inc.., PAGE, 10

STRUKTUR FRAME BAGIAW ATAS KONVEYOR II

FRAME ELEMENT

ELT LOAD
ID COMB

bIsT
ENDI

FORCES

PROGRAM: SAPIC/FILE : PRANGZ . F3F

B e

28,125
56.250
84.375
112.560
112.50¢C

1-2 PLANE
SHEAR MOMENT
0.000 0.000
0.000 0.000
0.6090 0.004
0.000 0.000
0.0600 0,000
0.000 0.C00
0.000 0.000
£.000 0.000
0.0060 ¢.0G0
0.060 ¢.000

AXTAT i-3
FORCE SHEAR
-59.412
78.540
39.515
3.420
-38.535
-11.560
-58.412
0.0G0
240.019
120.0089
0.000
-120.00%
-240.019
0.000

PLANE
MOMENT

-2326.673
255.782
113G.813
298.691
—-2240.875

-4500.352
562.544
2250.17¢
562.544
-4500,352

AXIAT
TCORQ



Lampiran

GADJAH MADA !
J1 G.009

0.000
28.125
56.250
84.375

112.500
112.500

112.500
112.500

112.500
112,580

46.250

Computer and Structures,

~52.320
-52.320
-52.320
-52.320
-52.320

4,141
4.141
4.141
4.141
4.141

83.719
83.719
83.719
83.718
83.719

0.000
0.00G
0.000
Inc..,

2220.593
749.096
-722.401
-2193.897
-3665,394

181.321

61.311

-58.698

-178.708

—-298.717
-25.271

-1157.9988

-820.156
-703.6%1
~-587.227
-470,763
~354.298

314.642
194.633
74.623
-45.386
-165.395

-1157.899

~5228.058
~2873.451
~518.845
1835.761
4190.367

G.000
0.000C
0.00¢C

STRUXTUR FRAME BAGIAN ATAS KONVEYOR IT

-32.384
62.159
-57.850
-177.853
-297.869
-417.878

197.349
98.674
£.000

Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam )
Pamuji , Ir. Gregorius Harjanto
Universitas Gadjah Mada, 2001 | Diunduh dari http://etd.repository.ugm.ac.id/

60 LINWVERSITAS

6603,542
10015.552
10652.298

6713.781

06.000

-46.659
7115.021
102G1.438
11312.5¢91
8348.481

20009.171
20069.774
16755,113
10065.188

0.000

~3042.460

380.307

1521.230
PAGE 11

PROGRAM:SAPS0/FILE; PRANG2. F3F

FRAME ELEMENT FORCES
ELT LOAD DIST 1-2 PLANE

ID CoMB ENDI SHEAR MOMENT

69.375 G.000 0.G00

92.500 0.000 0.000
92.500

64— e e

1 0.000

0.00C 96.026 -3281.825

23.125 96.026 -1061.22¢

46.250 96.026 1159.384

69.375 86.026 3379.989

82,500 $6.026 5600.594
92.500

B e

1 0.000

0.000C ~3.568 782.753

23.125 -3.568 710.252

46.250 ~3.568 627.751

69.375 ~3.568 545.250

92,500 -3.568 462.749

92.500

AXIATL 1~3 PLANE AXTAL
FORCE SHEAR MOMENT TCRQ
-98.674 380.307
-197,349 —3042.460
0.000
-30.362
122.188 6952.384
23.513 8637.055
=75.161 8039.882
-173.835 5160.863
-272.510 0,000
~30.362
-1154.855
298.958 -2833.28%9
200.284 2939.196
101.609 6429.836
2.935 7638.631
-95.739 6565.581
-1154.855
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66 UNIVERSITAS
GADJAH MADA
1 0.000 -45.074
0.000 ~137.057 6728.836 -90.183 26596.730
23.125 ~137.057 3559.404 -188.858 23370.315
46.250 -137.057 3856.871 -287.532 17862.055
69.375 -137.057 -2779.461 ~386.207 10071.950
92.500 -137.057 -5948.894 -484.881 0.000
92.500 -45.074
B e e
1 0.000 -168,383
0.000 ~5758.175 864512.954 16.999 -985.586
62.500 -5016.300 527810.589 16.999 76.828%
125.000 -4274.425 237475.412 16,999 1139.243
187,500 -3532,550 -6492,577 16.99¢ 2201.657
250,000 -2790.675 -204093.379 16,599 3264,071
250.000 -168.383
B8 e
1 0.000 -116.063
0.000 ~2491.958 -204093.37¢ -8§.273 ~-401.323
€2.500 ~1750.083 ~336657.187 -8.273 -918.361
125.000 -1008.208 -422853,808 -8.273 —-1435,400
187.500 -266.333 -462683,241 ~8.273 —-1852,438
250.000 475.542 -456145.487 -8.273 -2469,476
250,000 -116.063
B
1 0.000 239.05¢6
Computer and Structures, Inc.., PAGE 12

PROGRAM:SAP90/FILE: PRANGZ.F3F

STRUKTUR FRAME BAGIAN ATAS KONVEYOR II

1-

FORCES

2 PLANE
MOMENT
-477926,043
-374402,163
-241203.284
~78329.,404
114219.476

AXIAL
FORCE

239.056

114219.476
283775.781
430024.274
702964 .954
832597,822

135.33¢

FRAME ELEMENT
ELT LOAD DIST
ID COMB ENDI SHEAR
0.00C 1773.728
50.000 2367.228
100.000 2860.728
150.000 3554.228
200.000 4147.,728
200.000
70
1 ¢.000
G.0G0 4565.606
37.500 5010.731
75.000 5455.856
112.50C 5900.981
1590.000 6346.106
150.000
71
1 0.000
0.000 -5705.200
62.500 -4563.325
125.000 ~4221 450
187.500 -3479.575
250.000 -2737.700

250.000

-146.164
854161.239
520769.831
233745.612
-69211.,421
~-201201.265
-146.164

1-3 PLANE
SHEAR MCMENT
8.473 -1801.156
§.473 -1377.520
8.473 -853.883
8.473 —-530.247
8.473 -106.611
-30.911 4083.757
-30.911 2%24.598
-30.911 1765.439
~30.911 606.280
-30.911 —-5352.87¢
-28.271 2674.290
-29.271 844,874
-29.271 -984.542
-29.271 -2813.958
-29.271 -4643.374

AXIAL
TORQ
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GADJAH MADA
0.000

G.000
62.500
125.000
187.500
250.000
250.000

50.000
100.00G
150.000
200.000
200.000

37.500
75.000
112.5060
150.000
156.060

Computer and Structures,

~2465.1590
-1723.315
-981.440
-238.565
502.31¢

1704.982
2298.482
2891.982
3485.482
4078.982

4563.863
5608.958
5454.113
5889.238
6344.363

Inc..,

-50.138
~201201.265
-332082.069
-416615.685
-454772.114
-446561.355

198.955
~469840.855
~368754.336
-2389%9z2.717

~80556.098
108555.521
198.955

61.898
108555.521
288046.4¢91
484229.648
697104.992
826672.524

61.898

1.092
1.092
1,092
1.0692
1.082

2.547
2.547
2,547
2.547
2,547

47.620
47.620
47.620
47,620
47.620

Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam )
Pamuji , Ir. Gregorius Harjanto
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72 ANIVERSITAS

957.219
1025.448
1083.677
1iel.305
1230.134

577.124
704.454
831.784
959,113
1086.443

-4862.451
~3076.693
-1280.935
494.823
2280.581

PAGE

13

PROGRAM:SAPSC/FILE: PRANGZ ., F3F

STRUKTUR FRAME BAGIAN ATAS KONVEYOR IT

FRAME ELEMENT

ELT LOAD
ID COMRBR

DIST
ENDI

68.537
137.073
205.610
274.146
274.146

68.537
137.073
205.610
274.146
274.146

0.c00
57.367
114,735
172,102
229.469

FORCES
1~-2 PLANE AXIAL
SHEAR MOMENT  FORCE
T e
-1825,281

-274.818  -1399.371

17.628 -10212.835

310.074 1016.934

602.519  32289.935

894,965 83606.168
-1825.281
76— e
1505.153

656.856 -15501.615

364.410  19495,443

71.965  34449.269

~220.481  29359.863

-512.927 4227,224
1505.153
A O
1154.845

~359.282  -9330.809

-114.496 -22920.512

130.291 -22467.451

375.077  -7971.627

619.864  20566.961
1154.845

229.48%

1-3 PLANE
SHEAR MOMENT
5.213 ~1204.763
5.213 —847.462
5.213 —-45806.160
5.213 -132.859
5.213 224,442

-1.811 788.690
~1.811 664.604
~1.811 540.518
-1.811 416.432
-1.811 292,346
12.327 —-1513.666
1z.327 ~-806.508
12.327 -99.351
1z2.327 607,807
12.327 1314.964

AXTAT,
TORQ
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T8 N RS A
L0090 -2001.678

0.000 -243.468 —-2955,645 -16.12¢6 1924.125

66,641 40.889 -~9705.675 -10.1286 1249.306

133.282 325.246 24%4.,109 -10.126 574,487

159,923 609,603 33643.707 ~10.126 -100.332

266,564 8S2,960 83743.119 -10.126 -775.151
266.564 -2001.678
T
1 0.000 1633.862

0.600 641.331 -13976.26% 5.643 -1345.644

66.641 35€.974 19287.740 5.643 -969.608

133.282 72.617 33601.936 5.643 -583,571

189,823 ~211.740 28566.318 5.643 -217.,535

266.564 -4946.096 5380.886 5.643 158.501
266.564 1€33.862
B0 e
i 0.00¢0 1403.643

0.00¢C -329.417 -10917.377 -8.896 1063.125

55.089 -94.354 -22589.868 -8.886 513.030

110,177 140.710 -21313.014 -8.886 22.934

Computer and Structures, ing, ., PAGE 14

STRUKTUR FRAME BAGIAN ATAS KONVEYOR IY

PROGRAM: SAPOG/FILE ; PRANGZ, F3F

FRAME ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAT, 1-3 PLANE AXTAL
ID COMB  ENDI SHEAR MCOMENT  FORCE  SHEAR MOMENT TORQ
165.266 375.773  -7086.816 ~8.896 -467.162
220.355 610.837  20088.728 ~8.896 -957.258
220.355 1403,643
B e
1 0.000 10863.427
0.000 -6.575 1435.493 219,591  -39680,344
68.942 -6.575 982.210 104.341 1485.999
137.885 -6.575 528.926 -10.909 4706.726
206.827 ~6.575 75.642 -126.159 -18.163
275.770 -6§.575 ~377.641 ~241.409 -12688.669
275.770 11078.068
B e
1 0.000 1880,711
0.000 -6.724 1538.355 224.233 -9341.373
68,942 ~6.724 1074.768 108.983 2144.966
137.885 ~6.724 611.181 -6.267 5685.689
206.827 -6,724 147.594 -121,517 1280.796
275,770 -6.724 -315.992 -236.767 -11069.714
275.770 2095.352
B3
1 0.000 -12538.628
0.000 -46.079 9756.421 189.837  -5808.432
57.852 -46.079 7090.674 97.637 2506.975
115.703 -46.079 4424.927 5.437 5488.463
173.555 -46.079 1759.179 -86.763 3136.031
231.406 ~46.079 -906.568 -178.963  ~4550.320
231.406 -12323.986
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CADIMIMADS 60 10718.690
0.000 8.893 -1925.222 219.786 -9698.440
68.942 8.8963 ~1312.090 104.53¢ 1481,.342
137.885 8.893 -698&,958 -10.714 4715.508
206.827 £.893 -85.826 -125.964 4,058
275.770 £.893 527.305 ~241.214 -12653.008
275.770 10933.332
B e
1 0.000 1849,160
0.0090 7.065 -1567.439 224,235 -8343.613
68.942 7.065 ~1080.410 108.985 2142.863
137.885 7.065 -5583.320 -6.265 5683.723
206.827 7.065 -106.231 -3121.515 1278.,966
275.77¢ 7.0865 380.859 -236.765 -11071.406
275.770 2063.802
86 e
i 0.000 -12387.55%
Computer and Structures, Inc.., PAGE 15
PROGRAM: SAPS0/FILE : PRANG?2 . FAF
STRUKTUR FRAME BAGIAN ATAS KONVEYOR II
FRAME ELEMENT FORCES
ELT LCAD DIST 1-2 PLANE RXIAL 1-3 PLANE AXTAL
ID COMB ENDT SHEAR MOMENT FORCE SHEAR MCOMENT TORQ
0.00C 48,377 -10369.258 180.243 -59046.514
57.852 43,377 ~-7512.715 98.043 2432.405
115.703 49,377 ~4656.172 5.843 5437.40¢6
173.555 49,377 -1789.629 ~86.357 3108.487
231.406 4%.377 1056.314 ~178.557 -4554 352
231.406 ~12172.917
0 e
1 0.000 -1534.,291
C.000 17.572 -1685,330 -117.058 2567.74¢6
46,875 17.572 -871.645 -317.074 ~7607.214
93.750 17.572 -47.961 =-517.089 -27157.807
140.625 17.572 775.723 -717.105 -56084.333
i87.500 17.572 1599.408 -917.121 -94386.480
187.500 -1594.291
9l e
1 0.000 —-1860.673
0.000 ~12.745 1122.820 -210.883 3656.036
44,057 -12.745 561.314 ~398.G074 -8780.379
88.114 ~-12.745 -0.191 -586.565 -~31489.109
132.171 -12.745 -561.687 =-774.%36 -~61500.152
176.228 -12.745 -1123.203 -962.%47 -99783,508
176.228 -1860.673



Lampiran 67

Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam )
Pamuji , Ir. Gregorius Harjanto
Universitas Gadjah Mada, 2001 | Diunduh dari http://etd.repository.ugm.ac.id/

Computg%&%ﬂ@ﬂ% ructures, Inc..,

STRUKTUR FRAME BAGIAN ATAS XKONVEYOR II

PAGE 1
PROGRAM: SAP30/FILE : PRANGZ, S0L

JOINT D SPLACEMENTS

(]

LOAD COMBINATION 1 - DISPLACEMENTS "U" AND ROTATIONS "R"

JOINT U{X) U(Y) U{Z) R{X) R(Y) R{Z)
1 0.0000060 0.000000 G.006060 G.0060000 0.0600600 0.000000
2 -0.005160 0.00G673 -0.315115 -0.0060214 ¢.001166 0.00003%
3 -0.000704 0.001582 -0.417186 -0.000144 ~{(.0G0180 G.000015
4 G.00370s8 (.003530 -0.256588 -0.000710 -0.001754 0.000003
5 C.0C0000 0.00¢800 0.000000 C.000000 0.,000000 0.000000
6 0.018408 -5.004218 -0.008309 0.000052 0.0008563 0.000018
7 0.010014 -0.001427 -0.32046% £.000142 0.000196 ~0.000002
8 -0.005272 -0.002063 -0.412471 0.00015¢C -0.000371 0.000018
9 -0.0090¢1 0.005794 -0.25870¢9 0.000294 0.0006285 0.006050

16 G.06635] -0.001127 -0.G615055 -0.000222 0.608230 0.0600128
11 0.0306%4 -G.004077 -0.3232%9¢ -0.000118 0.000436 0.000101
iz -0.016228 -0.005997 ~0.407703 -0.000087 0.00081s 0.000257
i3 0.007214 -0.006987 -0.25566% 0.000054 0.000141 0.000005
i4 0.059446 C.002663 -0.015360 -0.000222 0.,000003 -0.000021
15 0.036237 -0.002083 ~-0.323813 -0.000117 0.000391 ~0.600014
i6 0.00977¢ ~{(.004856 -G.408164 ~-G.000067 6.001149 -0.000012
17 0.008243 ~0.0078835 -0.259942 G.060054 -0.000iG5 -0.0060017
ig 0.000000 0,000000 0.000000 0.000000 0.000000 0.00C000
13 -0.004857 .000485 -0.308758 0.000304 0.001143 -0.000045
20 -0.000727 ~0.0060163 ~(.407804 G.000229 -0.0060190 -0.000015
21 0.00338% G.000035 -0.248348 G.000862 -0.0017086 0.060000
22 0.00000¢C 0.000200 0.00000C 0.00600460 0.000060 0.000060C
23 0.617794 0.602208 -0.008823 -0.060023 0.0006943 -0.0006033
24 G.009521 -0.003541 ~G0.314093 -0.000060 06.000184 -0.0000C06
25 ~0.005544 -0.0064580 -0.403194 ~0.000013 -0.000372 ~0.0600026
26 -0.008206 -0,014330 -0.,250462 ~G.000169 G.,060271 -G.000064
27 0.064665 -0.001313 -0.014503 0.000231 G.0060220 -0.000123
28 0.029431 ~-0.004355 -0.316911 0.00013¢C 0.000423 -0.0006083
29 -0.016814 -0.006538 -0.39850¢ 0.00617% 0.000797 -0.000263
30 0.006339 -0.007406 -0.251419 0.000C49 0.000128 0.000005
31 0.057751 -0.005258 -0.615208 G.000231 0.000200 -0.000009
32 0.034875 ~0.007605 -0.317429 G.000190 £.000379 -G.000011
33 0.008673 -0.009588 -0.3589%967 0.000178 0.001124 0.0600060
34 0.007157 -0.008254 ~-0.251691 0.000050 ~0.000116 0.000010
35 0.0600000 0.0006000 0.G00000 0.00600C 0.000000 0.006000
36 -0.000134 0.000698 -0.274490 -0.G00470 0.601277 0.000016
37 -0.00022¢6 6.0602735 ~G.387740 -0.000429 -0.600588 -0.000004
38 ~0.000074 0.006569 -0.143330 -0.001186 -0,001431 -0.0060014
33 0.000600C 0.000000 0.000060C 0.0600G0 G.0G000G0 G.0G0000
49 0.C000000 0.000000 0.000000 0.0060006 9.00G000 0.006000
41 -0.060011é 0.000460 -0.270848 0.0006480C 0.001260 -0.006013
427 -0.000156 ~0.001108 -0.3828652 0.000362 ~0.000576 0.000001%
43 -C.000030 ~0.000002 ~0,142077 0.0013GC3 -0.001415 0.0060011
44 0.000000 0.000000 0.000000 G.0000C0 G.900000 G.000000
Computer and Structures, Inc.. PAGE 2
PROGRAM: SAPIC/FILE: PRANG?Z ., SOL

STRUKTUR FRAME BAGIAN ATAS KONVEYCR IZX
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REACTIONS AND APPLIETD FORCES

LOAD COMBINATION 1 - FORCES "F" AND MOMENTS "M"

JOINT F(X) F(Y) F{Z} M(X}) MY} M{Z}
1 0.5497E+04 O0.1823E+02 0.1135E+05 0.5654E+04 ~0.5247E+06 0.0000E+CO
2 (0.1293E-10 0.0000E+00 -0.2482E-09 0.7396E-10 0.3701E-09 0.0000E+GO
3 0.3212E-11 G.0000E+00 -0.1113E-09 -0.1559E-09 0.3257E-09 -0.8740E-11
4 0.51378-11 0.0000E+00 0.1194E-09 0.2532E-10 —0.1369FE-09 0.2893%E-11
5 ~0.5581E+04 (0.00CCE+00 {0.9892E+04 0.0000E+0D 0.3884E+06 0.0000E+00
6 -80.0000 0.000C0 0.0000 0.000¢C 0.0000 0.0000
7 -80.0000 0.6000 0.0000 0.0G600 $.0000 0.0000
3 -64.,0000 0,0000 0.0600 4.0000 G.0000 0.0000
¢ 0.1271E-11 0.0C00E+00 -0.3482E-10 0,0000E+00 0.5699E-11 0.0000E+0C

10 -0.2183E~10 ©0.0C00E+00 0.4533E-11 0.5272E-11 -0.5535E-10 0.4048E-11
11 -0.6423E-11 0.00CO0E+00 0.6015E-09 G.0C00E+00 -0.1795E-09 ~0.1604E-11
12 -0.1111E-310 9.0000E+00 -0.31749E-09 (.1108E-11 ~0.1185E~-09% 0.2288E-11
13 0.0C00CE+CC 0.0CO0CE+C0 0.1718E~10 0.4075E-11 0.1057E-10 0.000C0E+00
14 -135.0000 0.co00 G.0G00 G.0000 0.0000 8.00600
15 -135.0000 0.C000 0.0000 g.0000 §.0000 0.0000C
16 -108.00460 G.CCo0 0.00¢0 0.00C0 0.0000 0.00060
17 ~0.1933E-11 0.0000E+00 ~0.7766E-1C C©.3063E-11 0.0000F+00 06.0C00E+0C
18 0.5220E+04 -0.1566E+02 (.1118E+05 -G.7274E+04 -0,5145E+06 0.0000E+0C
19 -0.5286E-11 0.0000E+00 -0.9069E-10 -0,1165E-0% (.4450E-09 -0.35148-11
20 -0.2132E-11 O0.CO000E+C0 0.2096E-10 (.34288-092 0.3390E-10 ~0.9635E-11
21 -0.4363E~-11 O0.0000E+C0 0.7618E-10 -0.5518E-10 -0.10168-09 0.0000E+00
22 -0.5114E+04 ©.0000E+00 0.9546E+04 C.C000E+C0 0.9549E+06 0.0000E+0Q0Q
23 -80.0000 0.0000 0.0000 0.0000 G.0000 0.0000
24 -80.0000 0.0000 0.C000 0.0000 0.00600C 0.0000
25 -64.0000 G.0000 G.c000 0.0000 0.coo0 0.0000
26 0.1057E~11 0.0000E+00 -0.5651E~10 -0.15218~-11 0.9385E-10 0.0000E+00
27 0.4516E-10 0.0000E+00 0.2014E-10 G.0000E+00 0.3006E-09 0.5316E-11
28 0.1546E-10 O0.0000E+C0 -0.3030E-09 0.90598-11 0.7910E-10 0.0000E+00
22 -0.6168E~-11 0.0000E+00 -0.5009E-09 0.1031E-10 0.4011E-10 0.000G0E+00
30 G.0CO0E+00 0.0000E+00 -0.1376E-09 0.6841E-11 -0.5713E-11 0.0000E+0C
31 -135.06000C 0.000C 0.00060 0.00060 0.0000 0.0000
32 —-135.90000 0.0000 0.0000 0.0000C 0.6000 0.6000
33 -108.90000 0.0000 0.0000 0.0000 0.0000 G.0000
34 -0.1707E~11 0.COCCE+00 0.90378-10 ©0.1939E-11 0.8868E-11 0.0600E+00
35 0.1831E+04 0,7708E+03 0.6893E+04 §.3881E+05 —0.9408E+06 0.1210E+04
36 0.0000E+00 0.C00CE+C0 —-0.2273E-11 0.4405E-10 —-0.4658E-09 0O.C000E+00
37 0.0000E+00 0.0000E+00 -0.6819E~11 ~0,1161E-09 -0.5494E-09 -0.32258~11
38 0.0C00E+0C OC.0C00E+00 -0.1801E-11 0.4338E-10 0.2474E-0% 0.0000E+00
39 ~0.1131E+04 (0.9734E+03 0.7263E+04 0.5663E+05 0.1008E+07 0.1047E+04
40 0.2020E+04 -0,.7334E+03 0.6797E+04 -0.3210F+05 ~0,9327E+06 -0.3449F+04
41 0.0000E+00 O0.0000E+00 0.7269E-11 0.1617E-089 -0.5237E-09 (.,2174F-11
42 0.0000E+00 0.0000E+00 0.2059E-11 0.3801E-09 0.1021E-09 -0.8091F-11
43 0.0000E+00 0.0000E+00 0.0000E+00 (.8774E-10 ©.7262E-10 -0.2842FE-11
44 ~0.1529E+04 -0.1013E+04 0.7307E+04 -0.5238E+05 0.1012E+07 0.11578+04
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] — - stats
= X tl:e —a— s — }
y_’LLE_ S = -
o A= ;
T N O
A-1 Attachment”
{See note below)
K-1 Aitachment”
{*See note below)
£ : ‘ 1 ; ! _é_ _¢.
- — ) ) | !
—d { . [ 3 7 == S
IR == — i X g -
X r__g_:r ——— | i X 5
. i . : ‘_'g__‘ r——g—' :
(ool e SRR S gﬁ“ﬁ 4 &
o K=
P { -~ N=-_
5 T ! e L
2 1S _ & = SE T T Lig e -
N T . I T 1 }'?:l o
L) = P ) @)
——
A-2 Attachment
A-2 Anachment
BAKI | Rolier Pitch | Attachment Size of | Aqoicn
i Type j ] g | Bok | et
in No. ! P i s i c | 2 X 12X K N T e} Atiachme
: i ; ] ! P kgret
3075 R-F-S 75 [ TS 80 46 8z 30 53 3.2 10 M8 | 005
3100 R-F-§ 106 o2 30 &0 46 92 40 €3 3.2 i0 M8 006
430{ R-S ioie | 22 40 80 54 108 40 70 4.8 (50; 12 W10 0.11
5075 | S 75 Lo K] 70 52 104 30 35 4.5 1G M8 0.07
5100 R-F-S5 | 100 P2 35 70 52 104 40 65 45 10 M8 .08
510! R-F'S | 150 | 22 35 70 52 104 60 a5 45 10 M 8 0.10
204 S 66.27 24 45 20 58 118 - 33 6.3 (6.0} 12 M10 0.08
450 | R-F-5-M! 1018 28 50 100 64 128 40 70 6.3 (6.0 i2 M10 0.18
8150 {A-F-S-Mm| 150 28 50 100 64 128 60 20 6.3 {8.0) 12 M10 .22
B850 |R-F-S-M| 1524 32 50 100 64 128 80 90 {63 (6.0} 12 M0 0.22.
0160 R-S-M 100 , 25 50 100 €5 130 40 70 {63 (B 12 Mi0 0.16
0150 |R-F-S-M; 150 28 50 100 65 130 80 90 163 (8.0} 12 M10 . 020
214| R-S-M | 018 35 55 110 73 148 40 80 7.9 15 M1e2 0.28
205 5 78.11 35 G0 120 75 150 30 65 7.9 12 M1G .23 -
6206 | R-F-S-M{| 1524 38\ 60 120 79 158 60 1060 7.9 15 M12 0.37 -
2200 R-F-S-M| 200 ) 33 60 120 79 158 80 120 7.9 15 M12 0.45
2250 | R-F-S-M| 250 38 60 120 79 158 125 170 7.9 15 M1i2 0.62.
212| R-3-M | 1524 45 65 130 83 166 &80 100 9.5 (10.0) 15 h12 0.43
7200 {R-F-S-M| 200 45 75 150 98 196 80 120 9.5 (10.0) 15 M12 0.66
7250 |R-F-S-M| 230 45 75 150 98 196 125 170 @5 (100} 15 Mi12 | 086

1. Thickness of attachment Tin { } is lor ANSI 300 Series Stainless Steed.

2. K-attachment is twice as heavy ag A-atiachment,

3. RF20< is available only for A-1/K-1 anachment. and RFP05 is avaitable oniy for A-2 / K-2 attachment.
4. For DT {Basic Series) A1 (K-1) anachment vath ane holg will be supplied in e style of A-2 (K-3) attachment with thrée ho'es unless otherwise specified.
3. The dimensicns of the attachment for Seanng Roller Chain are the same &s those for the standard attachment,
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5 H
Rgfmm'
// <t e e Y Eurven 1, 3, 4. 17,
/ 3 : ) I _
0 g /" 2
2y .
® - =
x / -
Sl YT L s ‘8""""%""’“‘ Kurve §
& 2 i W a -
= 1
g p ;%;’ /...- = 7
=~ / ".‘-—,—— . v’
% F A’ p’/ // 9 ' ¢
§ /y // I vt it 0 . | Eurve 7.
"g Al D e W 12z
A, — 1
e 2 ——t==aniyy
1 ] -
" Kurven 2, £, 4, §,
10, 13.
% w0 & T 7
slatische Bruchfsstighet oy —w kg foun’

f;:. 3/:7.' Relation betwegn endurance ;tret}gth,for reversed bending of 10 mm dia. C-steel test. pieces and the static
o :ozed sérmgr;hm G,. () Smooth shgﬁs: Polished (curve 1); ground or fine machined (curve 3); rough machined (5),
i o ) y.o ary water (11); oorrodeq by salt water (14); (b) With transverse hole: § = 0.175 4 (curve 9); {c) With
arp notch: 1 mm deep (curve 7); (d) With hub: keyed (curve 12); pressed without key (12a); (c) With step D/d=12:
y= r/d=0.5 (curve.2); = 0.3(4)_; = 0.2(6); = 0.1(8); = 0.05(10); = 0(13); {f) For steps with other D/d ratios: Substituu;
o y=rid +4. {g) For other diameters d:** Oyw R Oy - by and 121, - b, o
. statische Bruchfestigkeit = static ultimate - stress; Biegewechselfestigheit = endurance strength for reversed bending:
* The diagram is b o Kurveln)= curvels) v
s agram is based on test data of Thum and Lehr,
After the initial tests of Lehr and Bautz; see footnote 5 on p. 61 for reason.

Example: Stepped sh = 60 - 4. _ ‘
ot o?f:. aft, 6, =60; 1?/4 70/50=1.4; r/d=5/50=0.1; From table g=0.04, also

Dld=1{ 1,05 11 12 L2 1,4 516

terpolatig bet : =
polatirig between curves 6 and 8: Gyp, = 19 kgf/mm?. ¢= | 018 | 01 | 007 {005 | 004 | o022

fer d= 50 mm, Oy = Gy - b, = 19.07 = 13.3 kef/mm?

d == 10 20 20 50 100 -200 1300 mm
Bywl 0.9 08 07 0,6 0,57 0,56
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Table 22/12. Guidance on lubrication and gear quelity, tooth errors f] and e

Peripheral velocity L. Quality Faceey Surface rough-
v {m?sec} Lubeication Tooth surfaces | 3N 3962 | . . s £
" §
_ : cast ] e 16 - 4
S0+ 08 Grease application ) o 11 10 3,2
- coarsely cut out 16 6,3 - 2,6
0.8 4 Grease or splash Saish machined 9 4 2,0 6.9
¥ Iubrication coarse ground 8 2.8 1,6 -
o . fine fini 78 | 2
4 ---12 Splash lubrication ?::Vf?s}wd 8 1.4 . i'g g g
L. fine ground 5 1 0,8
12+-4 60 _ Spray [ubrication mas:r gear 4 0.7 0 24 1,62
¥ £l

*The surface roughness is not specified in DIN 3962 even though it has a great effect on the surface load capacity (see the
footaote referred to at the end of item {a) “pitting” in section 21.5.2). For the combination of tooch surfaces 1 and 2, R, = 0.5

Ry + Rk

Note: Base pitch error from DIN 3961: £ Sz, (3 + 0.3 m + 02 v4;) {us); tooth-directional aror as per the suggestion of
FIG:fi <z Vé [ul; b= face width imm]. Effecgve tooth-directional error (after good nunnize-in): £, == 0.754 + BeuCy
with g, =0 for swaddle mounted spur and helical gears, = 0.3 for overhanging spur and belical gears, = 1.2 for over-
hanging bevel gears without crowning of the tooth surfaces, = 0.6 with crowning, = 0.3 with <roeming,and straddle mounting

~of the bevel pinion.

Table 22/13. Guidance on the pecessary safety factor

Factor of safety againe Ebong life gcari.ug[ Finite Life ges;fing :

Tooth breaksge $,2 . . . . . . . 1,8+ 4 1,52
Piting S, . . ... ...... 1,3---2,5 O4-1
Seedng 5, .., .. ... ... 3 -5 3 .5
 Table 22/14. Guidance oa full-icad Life L,
Finjte Efe gearing L, [houns}
Machine tools . . . . . . . ., . "100--- 00
Lifting equipment: ' i
Hand wiaches, electric hoists : 10--- 80 b
Piece gooas winches , |, , , |, . ¥ 40 -+« SO0 f
_Grab winches ., . . 0. .. 320 -+~ co o
Passenger Coods Trazxors
vehicles vehicles
Automobtles:. )
Bifst and reversc gears + .« . |10+ 40 [40-+-200| 260 ..
Higher gears . . . . . . . o =~ =
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Table 22/1%. Guidance for the sdlection of the shock facter C*

; Driviag machine
Dmven machioe g ” : B
_ ' Eectic motor Turbine, mrlti- Single cylinder
cylinder engize eagine
j -

Generators. feeding mechanisms, belt conveyors. light . :
hoists, turbo-blowers and compressors, agitators and 11 1,25 1,5
mixers for uniform density :

Main drives of machine tools, heavy hoists, crane souury

_ drives, mine ventilators, apitatcrs and mixers for nen-
uniform density, multicylinder piston pumps, distribution 1,26 1,5 1,75
pumps T

Presses, shears, dough mills. rofling mills and steel works
machinery. power showels, -heavy centrifuges. heavy dis- 1,75 2,0 2,22

tribution pumps

1Cp = Mo/ M, where M, is the repeated!y applied maximuwn external torque and M, is the rominal toraue of the
calculation. If the starting torque A, is the deciding torque, A, ., = M, is to be calcalsted as in section 20.4.8.

Table 22/19. Load distribution factor Cy for T== C, /;, BAU C; G,), from section 22.2.4
C,+ 1 for the combination St/St;= Q.74 for SU/Cliz 0.5 for CI/CE: £, from Tabl ;
C; {tia) for Hnear load distibution (use when C,. (oar) s not coome™ |0 120¢ 212
Cr (par} for parabolic load distribution (after the best renning-in under load).
T =0 j02 103 104 |05 [LO |15 120 |25 [30 [40 ]850 |6 |7

Or{in) =| L0 | L1 11,15 | 120 3,25 | 1,56 | 1,75 |20 |22 1 2,45 | 2,83 | 3,17 | 3,47 | 3.75
1,0 | 105 {1,095 | 2,10 | 1,126 1,25 | 141 | 1,63 | 1,82 | 2,0 | 2,31 | 2,00 | 2.3 3,05

f

Cr {par)

Table 22/20. Dctcrmin:a.tidn'of /3w 20d Cy for the operating peripheral foree U Cy €, when the load carrying face width &* (at
the rolling circle) is known from the “tooth contact marking™ ar the peripheral force U,

Take from Table 22/20: T, for (b/6F; fy, = T, U(C,b),
Take from Table 22/19: Cy for T== T, U AU C; C,),

7, {iin) 13 velid for Enear load distribution over b } T,=C f,, iU,
T, (par) is valid for parcbolic load distribution over &' J 2 WYY

Example: For (b/bi*=3; UABC.)= 4 kgffmm; U/E C; C,)= 16, we obtain 7, in)=6, f,=24p; T=15; C;
_(lin)= L75.

G =| 1 |L2]13 114 [L5[2 |25 3 ;4 | 5 6 |7 8 1 9
Tpn) =upto2 | 24 126 |28 |3 |4 |5 6 18 [0 |12 |1e |18 i 18
Tplpsr) = |upto1,33 1,6 [ 1,73 [ 1,86 { 2 [265[333| + [533]| 6,66] s | 9,33 107 ] 12



Larngpsirin

Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam)
Pamuji , Ir. Gregorius Harjanto

Universitas Gadjah Mada, 2001 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

L s e
VAW

]

L=

L.
ol IS R

{1

| o=

—
JRFEY

; : R : : T
b l Auertrerzatrurg ; j .
,w......-.z’. : 1 n 1 -
g H B [ i
0}5 lbz ‘ i h l I I . E
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Fig. 22/39. Contact ratic £ =g, + €, in transverse section and €, = e/cos® B, in normal
section. €y and &, from the diagram with sy == &, /1, = d,./z, and Ay, = 0.5 (d,, —~ d},)
and ky, =0.5 (d,; — d,,).

. } m d,, (tana,, —tana
Equation for clagram:g, — = %y (an oy — taca,)
Ay, 2ahy, _
oy, from cos o, ={cosa,} d,,/d,;: @, from sin e, =sin g, /cos B,.
linenverzahnung = internal tecth: Aufenverzahnung = external teeth.
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50 :
TN
. \ AN Ne
5 Y -
N
32 ~ \.0‘5_ \\
h Ay
j 2}’3’ F7 4 l \\
& '\.‘ I o \\
i
. T ~dos | I \\ |
(o —— 05 . P — }
2 . c7s -
—-—-""-'"F—-c T - 10
i
=t i P [ I
15 * .
8 zZ % 20 : K W 0
Zn'—’

Fig. 22/40. Roon factor g,. Valid for force application at #ip for 2.25 m, whole depth; o =-20°: 2¢er0
backla-h; critical section at point of coatact of 30° tangent; gencration by rack with 0.38 m, tip
rounding and radial clearance' s, = 0.25 m,.

Table 22/23.

Factor ),
« Yo
Table 22/22, Factorsg andy, P21 eq 2472

10° 5.85

Gear 7 is the driver: 11 5,34
1 == Ld/eq + 0,4 12 4,81

91 ,( n ) 13 £56

9,2 = L4/ (exg + 0.4) 14 4,26

2 .

!’a—*—i—————f:-—m(l-—:,,,-fi)gl 15° 4,00
inlgobn En T - 15 3.7

: 17 3,58

_ . ‘ 15 | 340
Gear 2 is the driver: i 19 3.25
Ge1 = 1,4/{es + 0.4) 20° 3,11

Teg = L4/ (eq + 0,5 21 2,29

- 2 2,88

Y=l o (] — gy 1 3 2,78
Tintgaom | tw) = 24 2,69

25° 2,61

_ N : .26 o254
¢, s= Normal contact ratio frorg Fig. 22/39 _ o7 247
) 28 241

e,,=.1+(e,,_1)_f’;’:z_‘;“_:’§§52 : 2 | 236
T ' 20° | 2,31

with v in [m/secl; 2, in [rmm] a.sdfm f;.} = h:ghst of the tooth 3 2,27
ermoxs j;j} A ) 32 2,23
33 2,13

34 2,16

35° 2.13
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Tt B8 Mibiterial data®e (couversion for ocher opertsing conditiont it givea in Tables 22/26, 27, Figx ML, 42)

Masexial

Tex pioce m U Saai
Pud

: Od the gear! ; st:
. ; Badwrmsos sorongh | S fRoopr
. . . . e BHN M
:Na Type asd Thesement Desgzation i * ' ) A Y ‘;F
E /mm? tlfmar | Core ls-ﬁﬁ gl tefe e
1 | Grey cast from GG 18 18 9 170 0,19 45 18
2 GG 28 , 28 2 210 033 6.0 2 |60
3 | Mallesble cast iroa feisc § g0 - - 170 032 |2 100
$ pescise | 70+ 75| | — 250 06¢ [25 | 10 |8
5 | Cast sed Gs 32 { 52 31 150 0211, |15 a |
s Gs® | e | s | oo} || £ |
*8 | Machige steet St30.11° | 50.e 60! 23028 150 038 19 I
9 St60I1 | 60w 70| 282433 180 05233 |21 € 130
¢ St70.11 | 70--- 85| 33---40 208 0,70 4 £0
i; Qt:;hed od tempered | G2 * 50+ 60| 2227 Ho- | 023 193 60
12 C45 | 83+« 80} 30---34 185 0,40 pix] 80
h C60 75~ 90| Hoeedl 210 051, |236 w
v . HCrd |75 90| 36da | 26077 | opaf |20 | 90 |30
}5 3 Ma 5iS ) §0e- 95| 33---48 260 070 318 85
& 42 CMo 4 § 9544110 46+--54 300 0,80 315 110
18 | Casccarburized meel C1s 1so--85) 21 |10{738| ¢90 2 95 ;
1o - j1eMace¥l g0t — [ zo|eso| s le | we
29 29MaCr3 100---130) — | 360 ] 850 | _s0 147 160 |2...3
21 ISCENI6 1 g0e-To0] ~ 310 | 607 S0 i 160
22 18CeNES 120w 14s]  — 00} es0] sp0 4 170
23 | Fume or induction Ckd5 | 65+ 80 220 1 895
- 43 315 140
o bardened steel 3TMaSt S | 90-0108] — 210 { 560 | 33 2 }* 125 |30
2 ) S53IMnSi4 | 90---110{ — 215 | 615 | 45 3s 110
27 | Cyanided gedd L1Cr4¢  |i40---180] — 450 | 585 | 43 2 1%0 :
30
23 37 MnSi§ 1130190 — 470 | 850 | 3.6 35 200
32{9) Laminated, plestic owrse | - — -— — 0,18 . 58 . 37 $,90
B -— — - | - | 023 5,6 u |40
31 | 5.G. iron GGGS0 | 80... 90| — 300 1 oy 1« =
32 | Bath-gitrided steel . C4s [ 80 - 450 1:2 3L8 110
33 | BathTitrided stect 2CMod : 854 90| — 850 27 580 | 10
- - ) : ) 3‘0
34 | Gas-nitrided stoel 3ACeMoVel T0+ 85| 700 35 501 1%
i
35 | Fume oc induction 42Ci¥o4 | 0110 — 25 L 615 | 4
hardened steed | o * -

"The test gears were mostly of the following dimensioans: m w 3 mm; 2, = 27, 2, e 34, B e (0 mumg 20°-Standard teetn;
r= § m/wcc. Influences oa load capacity arc considered in sections 22.2.8 and 206, .

*Up to 35% higher values if meshing
IFar vw 12 m/ecs and ground sibd
‘valid forﬁnetudiudcmmr,aum. L

’V:ﬁdf«mh:duﬁnghqquﬁemﬁﬂd;mm%bwifm

on the toath flank oaly,

masng gesr,

‘Corresponds to the currenty ssed C-n!u?- Ulbt = 0.8 kgf/mm?. -

’menningﬁ&lmuingaed;wdtmumhMﬂo{ﬁsmﬁq

“the table

" For the combination of tooth safaces | and 2, R, = 0.5 (R, + Ry); effect of R

telared 10 a2 the end of itera (s), “piming™ i scction 21.5.2,

°* The materials 31 10 35 arc newly inc™~ted in the second

are omitted,

with & case-hardened and fnc-ground sted gear,

-

gh-hardened: o, < 25 kgf/mm’® i case-hardened

=

lOOcStudsmfaccrfp;hG:‘.}vm'iu -

.~

-

B

#
Pl

tepeint and matesials 7, 17 and 26, which are very Sule wsod,

¢ 00 k, i coasidared 1 the foomate
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UNIVERSITAS "~ *¥ir wbiz . .. - Table 14/6. Radia! bearings. Dimension group 2
"GADJAH MADA =
' Derp groove bell besciig B Angilacowact befi betring. ;| Solaliguing ball bearing
., DIN €25 (Aug. 1942) -DIK 628 (Aug. 148) DIX 630 {Aug. 1942}
N AN
H—1 4
All dimensicns are in mm {zz;ﬁ%}{
B
€ = basic koad rating Puez-P ty-Py
. ' 325
Tl 2wl d?
z=105" 35
C:Fg | B {20 |20 40 sy 1200/ | 2.5 | 1210/12 | 4.0
¥ 14]16]18 |20l ' 125405 | 2,75 | 1213/82 | 4.6
< D ' Symbed b A Symbol b g Symbol b o
4 151 0,51 R4 1 5 140 —_ — — — — ——
5 19 RS j 6 218 — —_ . — 13300 6 166
7 | 22 R7 7 240 —_ — 0 = | 02| 7| 183
9 26 1 Ro g 340 —_— — 04 8 275
10 30 6200 {- 9 340 QA 0 | 9 430 {1200 9| 39
12 | 32 | 0k 10 530 12 | 10 | 465 | 0l "10 0| 415
15 35 . 02 11 © B85 15 i1 540 02 11 570
17 40 1,5 03 i2 720 17 12 735 1. 028 12 640
20 47 04 14 980 20 14 1120 04(1b)] 14 830
25 52 05 ¢ 15 1040 . 25 15 1270 Lol 15 1020
30 62 06 16 1 460 30 | 16| 1560 |“ 06(lb) 16 | 1400
35 72 2\ 07 17 1 960 35 17 1900 01(1b)| 17 1530
40 " 80 ’ 08 18 2 240 40 -18 2280 08(Ib)| 18 1930
45 85 0% 13 2 500 45 19 2 360 08 (1b)Y 19 2160
50 90 6210 20 2700 50 20 2450 {1210(1b) 20 2320
65 {100 | 25 |. 11 21 3250~ 55 | 21 | 3180 (1Y 21 | 2800
60 | 110 12 ] 22 | 4000 60 | 22 | 4000 12(8) 22| 3200
&5 120 i3 23 4 400 65 23 4 550 13{1b) 23 | 3450
.50 125 14 24 4650 70 241 4950 1la{lb)} 24 3800
95§ 130 15 25 5000 .5 25 5000 |- 15(1b) 25 4250
80 i 140,,.‘ 3 6216 26 5 500 QA 80 26 | 5850 1216 (1c)| 26 4500
353 150 17 28 1 6300 . Bb 28 6 550 17(ic) 28 5400
80 | 160 18 30 7100 90 30 7350 18(1c)| 30 6000
95 170 3,5 19 32 8 000 95 a2 8 500 - 1901} 32 6800
100 | 180 20 34 9 .000 100 34 9 500 200¢e)f 34 | 7350
105 190 | 2 36 9 800 105 36 10 600 21 (1cy| 38 8000
110 200 22 38 10 800 110 .{ 38 11 800 2201 c)| 38 9300
120 215 24 40 - 11000 120 40 12 500 - — —_
130 230 4 26 40 12 000 ‘130 40 12900 —_ —_ —
140 250 T 28 42 112900 | 140 42 1714000 -— —_ —
150 270 30 i 45 13760 T 150 45 16600 — — ——
165 290 32 48 14 600 165 43 18 600 —_ — —
1iQ 310 & ' 73 52 17 000 - 170 52 21 200 m— Dl et —_
C180 | 320 36 52 | 18300 - 180 52 | 22000 — T e —
190 340 iy 38 85 20 800 180 &5 23 600 — —_— -—_
200 360 : 40 568 22 000 200 58 26 500 —_ _— -—
220 400 44 65 | 24500 —_— —_ ] - — — —
240 440 48 72 30 000 —_ el — — — -_—
260 480 8 52 80 34 000 —_— —_— Ce— — —_ —
280 500 &6 80 36 000 — - - —_ -—_ -

"The small values of x are applicable for peripheral load, the large ones for point . load for thc inner race.
IBelongs to d.mens:on group 2 (light series). x
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Uytaancsl rolier bearing

Seif-iigning boaring

Anguiar-contact _bmrin;

Scil-aligning beasing

DIN 5412 {Aug. 1M45)

DIN 835 (Aug. 1048)

DIN 628 (Aug, 1942)

DIN 835 (Aung. 1942)

i L
gt

=11

Fawll x-:; 14
eI, ITw=1,
el ¥ =05 yo=13
BEEELISE | L2
Symbol Symbot b n kf{ Symbaol » kfr Symbo! 3 kff Symbol ) Y kfr
— — —] - _— — = —  15200x| 14,0 805 — =} —
— — —_f — _ — = — Olx| 159 Y80 SUUEE U
— —_ — — _— — | — — 02x| 158 780 S S
— — —| - — — |- — 03x| 1151 1100 —_ =] =
UL20 | NIL20 {14 1 980 | — |— — 0dx| 206 | 1530 - |- -
25 25 {15 1100 {20205| 15| 1500 o5x| 206! 1730 —_— =] =
30 30 16 1460 0816 1730 o6x| 23,8 2500 R U o
35 35 f17 2120 o717 2500 07x| 27,0 ] 3350 - = =
40 40 1181 2 2750 08|18 3000 08x{ 30,2 3800 S I
48 4 119 2900 09]18]| 3200 ofx| 30,21 42850 — =] —
50 50 |20 3650 {20210]20] 3750 x| 30,2 4750 — -] -
56 56 |21 3650 1121 4750 1Ix| 333 5400 — =] =
60 | 60 [22126 1 4400 12)22| 5500 12x| 36,5 | 6850 —_ -] -
65 65 |23 5100 13]23| 6200 13x| 3811 7100 — |- =
70 70 {24 5300 14124 | 7100 14x| 39,71 7100 — =] =
75 75 {26 6 200 156126 7660 16x| 41,3 | 7800 —_ - -
VULsgo { NIL8o {28] 3 7100 {20216128| 8500 [3216x| 444 | 0500 {222 ng) 33 8500
85 85 |28 8150 17|28 | 10000 17z 49,2 | 10200 4 17(k}|36] 12200~
90 %0 {30 9 800 18]30] 12000 | 1sx| 62,4 | 11800 | T8 (k)[40 16600
95 95 132135 | 11400 1932} 14000 19x| 556 | 13700 19{k) | 43] 18300
100 100 |34 12700 20341 156800 20x| 60,3 | 14600 20(k){ 46| 21200
105 105 | 36 14 000 21|36 16600 21x| 6571 | 15300 —_ =1 -
110 110 |38 18 300 22| 28| 19.600 22x ! 69,8 | 17300 22(k) | 53! 27500
120 12¢ |40 18 300 24| 40 | 21600 —_] — — 24 (k) | 58] 34000
130 130 |401 4 | 19000 26|40 | 23200 —f — — 26 (k)| 64 42500
140 140 | 42 22 400 28| 42| 27500 B — 28 (k) | 68] 48000
150 150 | 45 27 000 30! 451 31000 —_| - — 30{k) | 73} 54000
150 180 | 48 31 000 3248 | 35500 —_— - — 32 (k)| 80| .65500
170 170 1521 5 | 35500 34182 42500 — | — — 34(k) | 88| - 73 500
180 180 | B2 1 86 B0C 361521 47500 '} — | — — 36 (k)| 881 75000
180 180 |55 41 500 38165} 51.000 — - — 38 (k}| 92| - 83000
200 200 | 58 45 500 401 58 { 55000 — | — — 40 (k) | 98} ~93000
220 220 |85 57 00¢ 44| 65] 67000 —_ 1 — — - 44 (k) |108| 118000
240 24h |72 72 000 48{72] 81500 —§. = — 48 (X) j120] 146 000
260 260 {80| 6 | 88000 '} 52|80 88000 — | — - 52 (k) {130] 17C 000
280 280 |80 88 00G 56| 80 {100 000 —_ — — 56 (k) [130] 180 000
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Table 14/7. Radial bearings -

= TEC

" Seﬁ'-lﬁmin;budn;'

DIX 830 {Aug. 1942)

o m;u..i {Aug. 1) .

" "DIN 028 (Aug. 1942) -

. /WZ»Q

JJ,‘

I’%’//V/
© Com basic load rating, . - P=z Pty P, Pw Py, ty?,
210z =140 Beaiag no- |y | 1308/00 | 3.0
‘ z=05"
c:P, 5 ’ 10 | 20 | 40 x ;__ 3;,- 130008 {2,25{ 1310/18 | 8.25
_ y | 1&|1e |18 |20 ¥=u 1504/05 |2.75] 18314/22 | 85
d I r Symbol b kc;r Symibat b t(}‘r Symbol -] Lfr
10} 341 6300 11 655 | QB 10| 11 695 | 1300 11 - 520
12 { 37 18 o1 -} 12 800 12| 12 850 01 12 680
15 | 42 02 13 880 15| 13 915 02 13 735
17 | &1 03 14 1060 17 14 1080 03 14 965
20.{ 32| 2 04+ 15 1250 20 | 15 1270 04(k) | 15 1020
25 | 62 05 17 1660 | = 25| 17 1560 05(k) | 17 | 1500
30 | 72 06 19 | 2200 30| 19 2 200 06(k)y | 18 | 1860
35 801 25 07 | 21 2 600 35| 21 2750° 1 07(k) | 21 2280
- 4040 90 08 23 3150 401 23 3200 08(k) | 23 2750
«45 | 100 | - 09 | 25 | 4050 451 25 39800 09(k) | 25 3450
50 | 110 | 3 10 27 4750 50 | 21 4 500 10(k) | 27 3800
55 | 120 ‘ 1 |929 | 5400 554 29 175300 | Xy} 29 | 4750
60-{ 130 | 3,5 12 .81 | 6100 60| 31 6 100 12(k} | 31 5 500
65 -| 140 13- 1:33 | - 6950 651 33 6800 | 13(k) | 38 5 850
70 | 150" 4 | 35 7 800 70| 35 7800:] 4k | 35 6 950
75 | 160 15 |37 8 500 75| 37 8300 | <15(ky| 37 | 7350
80 | 170 16 -39 9 300 80 | 39 9000 16(k){ -39 | 8150
85-1 180 4 7. | .41 | 10200 85| 41 | 10000 T(k) | 41 9 150
20 | 190 18 43 | 11000 90| 43 | 11000-] "18(k) | 43 | 10470
95 | 200 18 45 | 12000 95| 45 | 12200 19¢k) | 45 |.11600
=100 | 215 | 4 6320 47 1 13700 | QB 100 | 47 | 13700 [1320(k) | 47 | 12500
-105 .| '225 . 21 49 |:14600 105§ 49 [ 16300 | :21(k) | 49 | 14000
110 | 240. 22 50 | 16600 110} 50 | 18300 22(k) | 60 | 15300
+120 | 260 24 | B5 | 16600 120 55 | 18600 — - —
130 | 280 | & 26 58 | 18600 130 ] 58 | 20000 — — —
140 | 300 28 62 | 20800 140 | 62 | 22400 — — —_
150 | 320 - 30 65 | 22400 150 | ‘65 | 25000 — — —
160 | 340" 32 68 | 22800 — — — — —_ —
170 | 360 ° 34 72 | 26500 — —_ - - — —
180} 380 : 36 75 | 30000 — — — — — —
1900 | 400 6 38 -| 78 | 31000 — — - e - R
2007|1420 ] 40 | 80 ! 32000 _ —_ _ — — —
220 | 7460 x- 44 | 88 | 34500 — — —_ — = f—
240 | 500 | it 48 1 95 7 500 —_ — - — — . =
260" 15404 8. - 52 {102 {42500 — — — — - f—
280) 580 | = - 56 1108 | 48000 — — — — - -

"The small values of x are applicable for peripheral load, the large ones for point load for the inner race.
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D:m%%é,\ (medium heavy serics)

\.yﬁadrma.lham;

Self-aligning bearing

Anguler-contact hearing

DIK 5412 {Aug, 1042)

DIN 835 {Aug. 1042)

DIN 628 {Aug. 1042)

DIN 635 {Aug.1942)

l/sz/ ;%‘-

P S

G
e

Pmz-P,ty+P,

a T [
Bewing no. | y
e g ::1: ;::: Te1% | 2230812 § 2.0
Tl =105 ¥ =13 T=14 | semisie | 32
22341758 | 8.4
Symbal Symbol b I 2 l E of Symbol ) kgr Symbol 2 } kff Symbal b lg!'
;
— — — | — - — | — - 3302x{ 19,0 1370 -—_ _ —
— - —]— ~ - | — — 03x| 222 1860 — — —
NUM20 | NIM 20 115 1 1370 1203041 15 1600 ] O4x| 2221 1860 — —_— —
23 23|17 2 1860 05|17 2160 | 05xi 254 | 2600 -— — —
30 30 {197 2 450 05| 18 30001 06X} 30,2 | 3450 - — —
35 35|21 3 000 473 21 3 650 07x] 34,9 4 3060 — e -—
40 40 [ 23125 3750 08|23 5000 08x{ 36,3 5500 [22308 (k)] 33 6 300
43 45 | 25 4 8GO0 09125 5600 089x¢ 39,7 6 550 09 (k)| 36 8000
50 5012713 5 850 10 27 7100 10x] 44,4 8 000 10(k)| 40 11000
55 55 | 29 7100 11} 29 8 150 11x| 49,2 8650 (k)| 43] 12900
60 60 |31 13,5 8500 12131 10000 12x{ 54,0 | 10000 12(k)| 46{ 15600
63 65 |33 8 500 ~i3{33 ¢ 11600 I3x) 58,7 | 11400 1z2(ky| 48] 17000
70 70 | 85 10 400 14§35 | 12900 l14x 63,5 | 13200 14{k)} 51| 22400
75 75 | 37 12 700 151371 14600 | 15x| 683 | 13700 15(k)| 65| 23200
80 80 139 13 400 165139 ; 16600 16x| 68,3 | 15600 16(k}| &8{ 27500
85 85 141141 15000 17141 18600 17x| 73,0 | 17300 17(k){ 60| 30000
80 80 | 43 17 300 18143 21200 18x1 73,0 | 19600 18(k)| 64 & 500
85 85 | 45 18 600 191457 23200 19x{ 77,8 { 21600 19 (k)| 67§ 38000
160 160 { 4714 21800 20320 471 25000 |3320x 82,6 | 23600 [22320(k){ 73| 45500
105 103 | 48 25000 21140 27 000 21x{ 87,3 | 25500 — —_ -
110 110 | 50 30 000 22150 | 30000 22x| 9211 27500 22(k)| 80] 568000
120 120 | 55 34 000 241551 35500 — - — 24(ky{ 86| 68000
130 130 1585 41 500 2658 40000 — — — 26(k)} 93] 78000
140 140 | 62 468 "0 28162 47500 | — — — 28 (k) (1024 86500
150 150 | 85 51 000 30165 54000} — — — 30 (k) (108 96500
160 160 ; 68 54 000 321681 58500 — — — 32(k) | 114] 106 000
170 170 | 72 62 000 34)721 653500 | — — — 34{k)[120 122000
-180 ‘180 | 75 69 500 3673 72000 — -—_ — 36 (k)1126{ 132000
180° 190 | 78186 76 8500 . 38,78 80000 — — - 38(k) (132] 146000
200 - 2001 30 76 500 4018 81500 — | — — 40 (k) 138 156000
220 . 220 88 95 000 44188} 106000 | — — — 44 (k)| 145] 183 000
240 240 y 85 . 114 000G 48|95 120000 | — — ~— 48 (k} | 155] 216000
260 260 (10218 | 129000 | — |-— — — — — 52{k) | 165} 245000
280 280 108 148 000 - | — — — — —_ 56(k) | 175 280000
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—  Table 14/8. Radial
Dimension group 2 (light series) . - oo ‘

Twper tollr bearing - -, - . Taper rollcr bearing..*  «
DIX 720 (Aug 148) _ ; - DIN 720 (Aug. 1042)
AZ &menzions s in mm N
) T
C = basic joad rating P-:-P,..{-y-Pa P-z-P,-f—y-P“
P> P, T (5! Bearing no. ¥ P> rP, Ir=05"
Pz P, z=1t 30203/0¢ 18] PxPp, T 1) Le
P>14P =01t 30205122 18] P>1ep, ZTx=07t. y==
JPEIA P s 14 30224/30 1,4 PZ14P, T4
B . c P c
d D T ' n Symbol ' b‘- ) » max | min kgf Symbo! bl' b“ max | min kgt
15 — =] - =} - — - | - — — — — —
17 | 40 11,6/0,5(30203} 32 /11| 135} 13 | 1040) — | — | — | —| —
20 47 04 1412 156 | 15 16041 — —_ — —_ — | —
25 52 | - 0515413 16,5 | 18 1760 — — — — -— —_
30 62 06116 | 14 1751 17 2400 |32206] 20 17 215 21 3250
35 %2 12108 07117115 | 18,5 | 18 3100 07} 23 I9 ) 2451 24 4 300
40 80 03118 | 16§ 20 19,5 | 3600 08| 23 19 25 245 ] 4800
£5 85 0918 lis| 21 20,57 4150 091 23 19 25 2453 5200
&0 90 1012017 22 21,5 | £550 107 23 19 25 24,5 1 5300
&5 100 {26 1IT§{21 1181 23 225 | 56060 1L] 25 217 ) 27 26,51 6950
60 { 110 | ) 12022 19| 24 23,5 | 6100 12} 28 24 | 30 295! 8300
65 | 120 13123 ;20| 25 24,5 | 7200 13} 31 27 33 32,5 110000
70 125 14124 [ 21 265 | 28 7 800 14} 31 27 33,51 33 10200
75 | 130 16725 |22 2715 | .27 8850 15| 31 27 | 33,51 33 |10800
80 | 140 { 31 1} 16|26 ] 22 2861 28 9 650 16| 33 28 1 35535 |125001
85 | 150 17128 {241 31 {30 |11400 17 36 30 | 39 38 {14300
80 | 160 18130 ;26| 33 32 12700 18| 40 34 | 43 42 117300
95 | 170 {3,5i1,2 1913227 35 34 (14000 19| 43 37 46 45 [19600
160 | 180 2013429 37,6 | 36,5 {16300 20] 46 39 | 49,5 ) 48,5 |22000
- 105 180 211361 30 39,5 | 38,56 {18300 21 B0 43 53,6 | 62,6 | 25500
110 200 22138 32| 41,5 40,5 | 20 400 221 53 46 56,6 | 55,5 | 28500
120 | 215 241 40 1 34 | 44 43 22800 24| 58 50 62 1. 134000
" 130 230 | 4115 26| 40 | 34 44,5 ¢ 43 24 500 -—_ —_— — _— — —_
140 | 250 28142 136 46,5 45 28500 — | — | — | — | — —
-150 270 301451381 50 43 32 500 — — -— — — i —

'Is applicable for peripheral load for the ianer race. if hereby with x=0.5, P< P, then instead of x = 0.5 the value
x =1, y=0 should be used. ; . ’

*15 applicable for the point load for inner race. If hereby x = 0.7, P<'1.4 P, then instead of x = 0.7 the value x = 1.4
and y =0 should be used, ' :
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ook " DT EheHR et et P CVRTP NV T ] .

un‘iv%mau fterctpe Bt BEEREpH) posia tEE -
UNIVEKSTTA -
ORI VDI 711 (Avg. 1842}

270

i DIK 728 (Aug. 1842)

Dl

_‘:5 D’ r Symbol | & Iir Symbol | 4 ¥4 dot Ty i:! : Symbol, | le I4 '3 P A f;f
10 | 26f 1 |51200} 11 720} — | — | —|—]—] — — i N P —
12 | 28 01} 1}| 780 — |— [—|— - — — b —
15 | 32 02} 12| 930162202|10 {22] &6 0,5 950 — — =] -] -—
171 35 03112]10600| — | — |—1{-— — —_ — =} =} .
20 | 40 04| 14] 1400 04115 126 6 {0,5] 1400 — —_ [ -] — e
25 | &1 056] 15} 1800 05120 {28 7 1800 — e | ] ] — C—
30 | 53 064 18} 1660 06[25 {201 7 1960 — —F e L —
35 | 62115 071 18[ 2650 0730 {341 8 2650 — — ] — ] =] = _
40 | 68 08| 191 3050 0830 {36 8]11]305 — —_ ] - — ] — —
45 113 091 2013250F 09|35 87| 8 3250 _ —_f = — -
50} 78 10| 22| 3450 10{40 139 9 3450 — —_ | -] = —_
55 | 980 11| 25} 4900 11{ 45 | 45 | 10 4900 — —_ | -] = —
60 | 95 12| 28| 5300 12| 60 | 46 | 10 5300) - — —_—f e | — ] — -
65 | 100 13| 27| 5500 13|55 | 4710 5530 - — —_—f = | - _
79 {105 14 27| 5700 141 55 | 47 | 10 {16! 5700 — —_ = = = -
76 |110 15| 27| 5850 151 60 | 47 | 10 5850 — _—f = =] - —
80 1115 16| 28| 6100 16i 65 | 48 | 12 6100 — —_ ] -} — = —_
85 {125 171 31| 7200 17170 | 55§ 14 7200 — —_— e =] = —_
90 1135] 2 181 35| 8650 181176 {62115 8650 —_ _—r ] | = —
100 {150 201 32 {10800 20{ 85 | 67|15 10 800 - —_ e e b — —
1107|160 221 38 11400 22195 {67115 11 400 — S S S -
120 {170 241 36 {11800 241100 {68 1181 2 {11800 — — =] b = —
130 1190 (2,6 | 51226 | 4515000 261110 | 80§13 15000 — —_ = = — —
140 200 28] 46 {15600 281120 | 81 | 20 15 600 — —_—f = = — —
150 1215|256 30 50 170001522301130 |89 | 20 | 2 7000 — —_ =] - - —
160 | 225 32| 51117600 321140 | 90 | 20 17 600 — _— ] — ] = —
170 | 240 34| 55120000 34150 {97 ] 21 20 000 — _ - =] = —
180 {250 36| 56 |20 800 36150 {98 {21 | 3 [20800 — — = =] = —
190 | 270! 3 38| 62 [24 500 381160 109 | 24 24 500 — _ ] — = | — —
200 | 280 40| 62 126000 401170 109 | 24 25 000 — —_ = =] = —
220 | 300 441 63 |26 500 44190 110 | 24 26 500 - — =] = — —
240 {34013,5 487 1834600 — | — | — | —|—] ~— 20248 | 28651305 60| 57! 68000
260 | 360 5217936500 — | — | —| —|—] — 52 130513251 60| BT | 72000
280 | 380 5618038000 — |— | —~|—|—] — _56 [3261345] 60| 57 T5000
300 [420] 4 8010548000 — [— | —} — [—| — BO [855 /280 73| 69| 95000
320 | 440 64| 95161000 — | — | — ] — 64 3751400) 73| 681 98000
340 | 480 68| 86352000 — | — R el 63 1305|4201 73| 69 10%000
360 500! B 72110 84000] — | — [ —f — |~ — 72 | 420 | 4556 | 85| 81 { 120000
380 |&20 - |— = —_ ] — e} — 76 1440 | 475 | 85| 81| 134000
460 | &40 _—fe— | — —_—— =] =] - B0 1480 1490 | 851 Bl | 140000
420 |5%80| 6 - b | — — = = =] — 84 {490 [ 525] 951 911 186000
440 | 600 — = - —_ =] = —=]—] = 88 |50}545) 95| €1 ] 193000
460 ;620 —_—t—1 - — === |—] - 92 | 5301570 | 95 91 | 200000
480 |650 — -] — —_ = =] — 96 | 555 | 505 | 1031 99 | 220000
50O | 670 — | - — ===l — 1202/500 | 575 { 6156 [ 103 | €9 | 228000
530 1710 — = - = b | =] 1530 | 610 | 650 | 109 | 105 | 250000
560 | 750 —_— | - — e = — =] — 1560 | 645 ) 680 | 115 { 111 { 290009
600 | 800 — = — —_— | — === = 1600 | 690 | 735 | 122 { 117 | 315000
630 8501 8 — |— = —_— = == ] — 630 | 730 | 780 | 132 § 127 375000
670 {800 —_|— = —_— = = =] — [670 | 775 1 825 | 140 | 135 | 415600
710 850 -_—|—f — el el R e El B J110 | 820 | B70 | 145 | 140.| 455000
760 11000 —_ = -- —_——_— =] - J16507| 860 | 916 | 150 | 144 | 500000

:
:

n

— —_—— i OAA s ¥4 ey . . AN » e AN
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Table 5/31, Steel tubes
' Ny
Fimemsions » e 7 w '
b | g emt ‘kg/m em! em® em
Scamless steel tubes (round). Line and structural pipes to DIN 2448 (Jan. 1940)
- 38 25 2,79 2,19 4,41 2,32 1,26
- 41,5% 25 3,06 2,40 5,85 ' 2,82 1,38
445 2,5 3,30 2,60 7.30 3,28 1,49
47,6* 2.5 * 3,63 A 8,97 3,78 1,60
51 2.5 3,8 2,69 - 11,2 4,40 1,72
B4 2,5 4,04 3,18 13,4 4,98 1,82
57 2,76 [ 74,68 3,68 17,3 6,07 1,92
60 3 s 4,22 21,9 7,29 2,02
83,5 3 5,70 4,48 26,2 8,24 2,14
70 3 6,31 4,96 35 -] . 10 2,37
11! 3 6,88 5,40 - 46,9 12,1 2,58
83 3,25 8,14 6,39 64,8 15,8 . 2,83
89 3,25 8,78 6,87 80,6 18,1 3,04
o5 3,5 10,1 7,90 105 22,2 3,24
102 3,78 11,6 9,09 140 27,4 : 3,48
108 3,76 12,3 5,64 167 30,9 3,70
114+ 395 13,0 10,2 198 34,7 3,90
121 4 14,7 11,5 252 41,8 4,14
127+ 4 . 155 12,1 293 481 . 444
133 - - 4 16,2 127 338 50,8 4,57
140" 45 . 19,2 15,0 440 62,9 479
146 4,5 20,3 15,7 501 687 4,96
152 4,6 - 20,8 16,4 567 74,8 5,22
159 4,5 218 17,2 652 82,0~ 5,47
165+ 4,5 22,7 17,8 731 88,6 5,68
171 4,5 23,5 18,5 824 96,4 5,92
178* 5 27,2 21,3 1020 , 114 6,12
181 5,6 320 25,2 1380 145 8,56
203% 5.8 343 26,8 1870 . 179 6,99
216 . 6,5 42,8 338 2350 218 7,41
- 229+ 6,5 454 35,7 2820 246 7,87
‘241 6,5 41,9 37,6 3300 273 8,30
254+ | 65 506. 1 397 - 3870 305 8,75
. 267. Vi 57,2 44,9 4840 362 9,20
viih 7,5 63,9 50,2 B900 423 - 9,61
292 1,8 67,0 52,6 6800 460 10,08
305+ 7,5 70,1 - 55,0 7760 500 10,52
318 8 . 71,9 81,2 9370 589 10,87
square tubes welded
50-30 2 - 2,98 2,40 10,1 {4,55 406(303 | 1,84/123
8050 3 6,08 4,88 30,7{232 | 1021927 | 226|195
89 35 12,6 9.9 149 33,5 3,44
101,5 5 , 18,0 14,9 278 56,5 X

Thcse sizes are not preferred.
** Pipes with D< 38 mm and D> 318 mm are also evailable.
% These pipes are availablc with other wall thicknesses.
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ADJAH M : hA
20 2 P
\. g Table $/33. Equal angles
f Usual lengths = 3 to 15 m,
Z profile {actor k,= F*(J = 6 (mean)
- %
o 4
%
T The axis § — E bisects the angle
v
Dimensions ’ Dmmm:s For the axis of bending River hotes
mm F G Coasis o DIN 97
Symbal £m - —  (Apdl
Z—I=y—y bt - 197
pleds{n] cmt |xefm] e w | v [Te=Ty [Fem Wy ity ] 2y , i b g [ Wa |l 4y [ & | »
em cm cm emt cm fem' | em? | oent mm | mm
t Equal angles to DIN 1028 sheet | July 1940) .
so-s08f 8], g | 112 ] o88] 080 141 [ 0857 0381 028 | 059 [ 062] 0] 0,15] 0,18] 0,37
4 4% 145 | susbose| M fog0 ] ous 9,35 | 058 [ 077/028) 6,39 0,21)036] ~ | —
25-35-3 ] 142 | 112] 0,38 1,08 | or8 043 | 075 | 1,27 0,85] 0,31 0,80 0,47
(151 ¢135fe |15 | 145/0,98] 1,77 ] 1,081 1.01 0,58 | 074 | 1,611 098) 040} 0,327 0,47 — | _
5 5 1,26 § 1,77} 0,20 1,18 | 1,18 069 | 0,72 | 1,87 0,91 0,50| 0,44 | 0,47
N P
30-30-3 s 1,74 | 1,%8) 0,84 118 | 1,41 0,85 | 0,90 | 294 1,147 0,67] 0,48] 0,57
41307 415 saslaer ] 18lo80 zae ) 1ee ] 1es 086 | 089 [ 285! 1131 0,76 061|058 s3] 17
5 -8 2,78 | 2,18} 0,92 1.3¢§ 2,16 1,06 | 0,88 | 3,41 1,11] 0,61 0,70/ 0.57
25+85-4 4 2,67 | 2,18] 1,00 141 ] 298 118 | 1,05 | 4,681 1,33} 1,2¢] 0,88/ 0,68
S185| 815 re5) 398 2,670 0,04 [ 347 147 ] 3.5 LaS | 1,04 1 5,680 1,811 149 1,00/ 0,67 37 | g9
8 § 3.87 | 3,04} 1,08 .63 4,14 L7 4,06 | 8,50 3,9 1,77 1,16] 0,88
£0-40-4 N 5,08 § 242§ ;19 . 1,58 | 4,48 4,66 1 1,21 f 7,09} 1,62] 1,8} 1,18/ 0,78 .
BEao| 516 |8 13797 297] 1380 283 .66 543 1,81 1 1,20 § 864 1,51 { 2,22 1,85{ 0,17 | 13 22
& € 448 | 8.52] 1,90 1,70 | 632 2,26 | 1,19 | 0,88 149 | 2,67] 1,57| 0,77
45-48-5 5 430 | 8,38] 1,98 1,8t ] 9,88 243 | 1,35 [12,4 { 1,70} 8,25] 1,80 0,87
1 21T I35 sse | csof 1iss | 318 ] 10 | 1004 3,81 | 4,38 16,4 [ 1,677 4,38] 2,29]0ar{ 11 | B
50°50+5 3 4,80 | 3,77} 1,40 198 | 1,0 8,06 | 1,51 [12.4 |1,90) 4.69] 2.30{ 0,98
e s 5,60 | 4,47 145 2,04 | 12,8 8.61 § 1,60 {204 |1,89) 5,24] 2.57] 098
1800 2|7 188 gls [ susfaes [ 85 | ox | a8 | aup | Lo 23,1 | 1,88 | 6,02] 2,85} 0.9 | 14 | 30
9 9 8,24 | 8,.47) 1.5¢ 2,21 | 17,9 3,20 | 147 [28,1 71 1,85 ] 7,67/ 8,47] 0,07
55-35-8 8 8,31 | 4,95] 1,56 221} 17,8 440 | 1,66 f27.4 | 2,08] 7,24 8,28] 1,67
L BI65) 818 (4 §o03) 646]1,64 389! 232 221 52 ¢ 1,64 1348 I'2,06| 8,95] 4,03 3,07 37 | av
(10) 10 10,1 | 7,80] 1,72 2.43 | 26,8 6,97 | 1,62 Jar4 [202lu,s | 5,65 1,08
80-60-8 6 891 {.642] 188  123p( 22,8 528 | 1.82 §36,1 | 2,297 9.4sf 3,95} 1,17
3360 8(8 1d¢ [s5,08§ 7,00f1,77] Lea | 250} 201 6,88 | 120 l46,1 | 2,26 |22,1 | o84 1,06 17 | 39
10 10 t1,1 | 8,80) 1,85 2,62 | 84,9 8,41 1,78 {551 | 2,28 J14,6 | 5,57] 1,15
£5-85-7 1 8,70 | 8,83} 1,85 2,62 | 25,4 218 | 1,98 §55,0 | 247 {188 | 5,27] 1,26
alesi 918 f45f11,0 | 8,621,851 ¢80 2,75 | 41.8 904 | 1,94 664 {B44]17,2-| 650 1,25) g0 | 85
11 1 13,2 {10,3 | 2,00 2,83 48,8 10,8 1,91 78,8 | 2,42 20,7 | 7.81] 1,25
76-70-7 ? 9,40 | 7,38} 1,97 2,79 | 42.4 843 | a2 e | zer{176 | 6,21) 1,37
Bl70| 919 [4.5f10,9 | o8¢ 2,05 ] 4,95 290 526 10,6 2,10 83,1 | 2,64 22,0 | 7,59 1,36 | 20 | 4u
11 1 - 148 1z | 218 BOLY 81,8 -} 12,7 | 208 {976 §2,61)26,0 | 8,64 1,35 S
75-75.9 1 10,1 | 7.04] 2,09 “fens| 524 0,67 | 2.28 85,6 | 2,88 21,1 | 7,12 1,48
8 | 8], 1,6 | 9,03f 2,13 801 58,9 11,0 2,86 93,5 [ 2,85 fe4,d | B,11] 1,46
75110 110)5 [t fi1,0 221 530 ] 3,12 ] 71,4 18,5 2,25 {113 | 2,83 |28,8 | 855[ 1,45 | 23
12 12 16,7 $13,1 | 2,90 13,24 824 1,8 2,22 Q130 | 2,78 [34,7 | 10,7 | 1,44

Rivet pitch for eq;mi angles: DIN $99, sheets | and 2 (July. 1927)
Sizes within brackets are not preferred,
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- . [ PR it~ 'ﬁ‘ ‘1
I row of rivéts for b up to 100 mm ¥
a : 2 rows of staggered rivets for ’—*»
5> 100 mm i :
. . . : : %y *
For any distance g the principal moment of : % l
. inertia refeired to y~—yp axis is greater than the ‘ R F——
. principal moment of inertia referred to x—x 2
axis,
Dimeasions . D;{““'“’. . . For the aals of bending Rivet
mm . » a axis holux 10
$ymbol em " DIN 907
F—Zmcy—y &t 7 {April 1927}
Jpmd iWomW Jtgmi b s | 6 I Wl i, 4] vl
bl ajrinlem m{ ¢ . LS N A R . = q ’ n ' !
s | em! [/ : v * emt em®* {oem Jem* | em | em'! ™) em Immimmimm
L : Equal angles to DIN 1028 sheet -2 {July 1941
80- 80- 8 s 12,3] 966l 220 (i s0] 723 128 | g4z | n5] 8.06f 29,6 o5 158
wp et o[ as e Jese | 586 sar ] s 155 | 241 | 139 s08 85,9 10,9 1,54
13 12 9 et Jear ] (s xoe | 183 | 239 | 161! 8,00} «3.0| 126] 1,33 j2 {45 —
H 1 50,6 { 18,1 | 2.48 160 ) us 208 | 2,9 | s82] 2,55} 48,51 13,9 154
.90 90- 9 9 15112 fesa | lasel e 180 | 2,74 | 180|245 ) 478183 1,70
- uf bl et feeel ¥ a00] s 21,6 | 272 | eslsalsta] 154 1,13
13 18 2 s1,8317,1 | 2,20 3,811 158 251 | 2,86 | 950§ 3,39 es,9) 17,37 1,94 88150 | —
18 16 6,4 20,7 | 8,81 3,97) 186 0t | 288 | w04 {83a} 00| 189] 1,73
100-100-10 1] ° 19,24151 fa8e| , o lsee| 17 24,7 | 3,04 | 280} 8,82 73,9 18,4 { 1,95
B TP R I O e N L RS U AL 99,5 | s,00 | 328 3,80 86,2 21,0 1,95
14 14 | 18 38,2 | 20,6 | 2.98 oot | o35 85,5 | 8,00 | 372 8,17 98,3] sna | 194 {2835 —
1) |16 £9,6 23,2 | 3,08 82 ] 262 31,7 | 281 | aasise i |ese| 1,83
110-110-10 16} 21,8 {16,6 | 3,07 4,34 o3 s0,10 | 8,36 | 819 4,25 sa,5| 22,7 2.6
1efuofigi1e |6 fes1d187 8,15 1,78 .45 280 35,7 | 8,34 | 444 a,28] 116 26,11 2,15 26 |45 i g
4 1 2ufees | 821 5] 819 41,0 | 832 | 505} 18] 13 283 2,14
139-1%0-11 1 25.4 (19,9 ] 3,38 i8] s 90,5 | 8,66 | 641f 4.62) 140] 29,5 2,95
184 13 29,7123,3 | 3,44 4,86 ] 3834 46,0 | 8,64 | 825 ) 4,59 ] 162 33,3 2,84
15080 a5 1 13| 85 ssla fose [ 351 | B4 496] e 525 | 8,63 1 705 | 4,58 | 186 | 37,5 g.ag | 96|50 |30
{1 17 88,1 29,9 | 9,58 5,08 | 493 58,7 | 8,60 | 778 [ 4,51 ] 08| 41,0 2,94
150:130-12 TR 30,0 [23.6 | 3,64 5185} 472 504 | 3,82 § 730 s00] 104 377 2,54 )
1topsof e el 7 bt iene |21e | sae] s.08] s40 68,2 | %84 | 857 497)] e23] u2a| 23 ]se o
18 18 39,5 190,8 { 3,80 5,871 605 85,8 | 3,98 | 959 4,94 ) o3| 46,7 252
140-1¢0°13 1 35,0 [27.5 | 3.9¢ 55¢| o638 8c8 | 4,27 J1010 538} 62| 47,3 ] 2.74
1lsof 18 f 1] 18 w00 (31,4 La00 | a00f 5,68 708 728 | 4,45 [1s0 | 538 ) 298| 52,7 273 e8] 55 |43
(17) 17f 1 {aso|ass |08 5,77 808 $1,8 | 4,23 |1260] 5,33} 8347 31,9 .32
150+150-14, I 40,9 31,8 | 4,21 5951 845 8¢ | 458 18305974 sa7| 583 2.4
650l 18 {1608 | 45,7359 | 4,29 |10, | 6,078 940 88,7 | 4,56 J1510') 5,74} 391 65,4 ] 2,93} 2615555
18 18 5.0 40,1 | 4,38 ] 8,171 1050 99,8 | 464 J1670) 5,701 438| 1,0 2,93
160 160-15 13 6,1 |36,2 | ¢a9 8.5 ] 1100 856 | 4,88 |1750] 615} 453 11,3 | 3,14
11160 174 17 | 8,80 31,8 |40,7 | 452 (11,3 | 648 | 1230 | tos 4,86 (18501 6,13} 506 83| 5,13 {29 [ 50| 5
Pr 19 57,5 [45,1 | 4,85 6,58 | 1350 | 118 484 l2140 6,30 ] 558 8¢,8] 302
183-180-16 18 L) 55.4 1435 | 5,02 7,11 | 1680 130 5,51 2690 6,86 6?9 855 3,507 °
18lis0f 18 j 18} 9 | 81,9048 {500 t1e7 [ nez) 1890 | 145 549 [e870| 6,93 257[105 [ s49f20 60| s
20 20 88,4 33,7 | 5,18 7,33 | 2040 | 150 5,47 jaz0e| 60 830 {us | 349
200-200-1¢ 16 6LR 48,5 | 5527 780 F 2300 | 162 0,15 3700 72,787 oaalier [ 301
161200 18 [ 1819 | 63,1 {54,3 [ 5.60 |14 | 7,92 2600 | 181 6,13 |4150 | 7,75 § w050 {133 | 3,90 |32 | 60 | 50
0 20| 6,2 [359,8 | 5.68 8,04 2850 | 1u9 6ar {4s40 | 2,72 ] 1160 {144 | 3,89 :

Rivet pitch for equal angles: DIN 999, sheets 1 and 2 (July 1927).
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Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam)

Pamuji , Ir. Gredoels HafantBroad flange and paraliel flange

Universitas Gadjah Mada, 2001 | Diunduh dari{litgtrel¢rpository.ugm.ac.id/
.

Usual fengths =4 10 15 m

I— steel

.{can be delivered up to 25 m and more with prior notice)

b= hfor profile s P 30
b =300 mm for profilez T p 39

&
For the
Dimcnsion For the axis of bending fange hokcs
2 mm £ ¢ DIN 995 :E_.
§ . I~z ¥y ¥ (April 1927} | =
a A isfal e} oela e I T VT W T G [ W] e w | &
em! | kg/m | cm* cm* | em em* §em® | em jmm| mm| nm .
IP Broad ﬂz;ngc and paraliet flange I steet to DIN 1025, sheet 2 {(July 1940%). Ir
10) {100/100/66]10 |10 | 60l261 {205]| 447| 80,3412 ] 167 33,412,63 | 17| 54| — | (10
12 120120 8 11 | 11 ] 76 (34,6 }27,2 852 142 (4,96 2781 46,012,821 17| 64] — | 12 R
14 140 (140 8 |12 112 | 85 (44,1 34,6 1620, 217(587 | 550 78,813,683 120 ) 80| —{ 14
18 1801180 6 | 14 | 14 [120]658 51,6 3830 426 |7,62 | 1360 | 151 (4,55 |26 {100 — 1 18
20 2001200 10 {16 | 15 {140 82,7 164,9 5950 | 595)8,48 | 2140 214 508 126 j110[ — | 20
23 220 (2201 10 | 18 | 15 {180{01,1 71,6 | 8050 73219,37 | 2840} 253 569 126 120 — | 22
24 P40 12401 11 (18 | 17 |170 111 187,4 | 11690 B74110,3 ] 4160 | 346(6,11 |26 | 90) 85 ) 24
28 260|260 11 | 18 |"17 {1801 121 94,8 | 15050 | 1160 (11,2 | 5280 | 488 6,81 |26 1100/ 407 268
28 280 12801 12 | 20 | 18 |200] 144 | 113 | 20720 | 1480|12,0 | 7320 | 523 7,04 126 |110} 45| 28
30 300300 12 {20 |18 [220] 154 | 121 | 25780 | 1720 12,0 | 8010} 60017,66 | 26 (120| 60| 30
32 | 3201300/ 13 | 22 | 20 {230 | 171 | 136 | 32250 | 2020 13,7 | 0010 | 861 |7,60 | 26 120 | 0 | 32
34 840 (300 | 13 ‘22 20 (2501 174 | 137 | 36840 | 2170 14,6 | 9910 061 |7,66 | 26 [120] 50 | 34
{1 3601300 14 { 24 | 21 [270] 192 | 160} 45120} 2510 (16,3 |10810 | 721 (7,61 | 26 [120 6501 36
38 380 {3003 14 | 24 | 21 {200] 194 | 153 | 50950 | 2680 16,2 110810 | 721 (7,46 | 26 |120§ 60 38
40 400|300} 14 | 26 2_1 300§ 209 | 164 | 60640 | 3030|170 [11710] 781 7,49 | 26 |120 60 | 40
(4214)| 4261300 | 14 |26 ['21 |330] 212 | 166 | 604s0| 3270 [18,1 [11710 | 781{7.43 | 26 120] 50 |(42%) -
45 4601300] 157 28 | 23 13501 232 | 182 | 84220 | 3740 19,0 1125820 | 841 17,38} 26 [120]| 60 | 45 .
(4715} 4753001 16 | 28 | 23 [37a) 235§ 185 | 95120 4010 20,1 112620 ] B41-17,32 | 26 {120 | 60 {{4715)
50 500 300 16 130 | 24 (390 265 200 |113200 | 4530 21,0 {13630 B02(7,28 { 26 {1201 60 ] 50 .
55 | 550(300| 16 | 30 | 24 {440 263 | 207 |140300 | 5100 |23,1 {13530 | 902717 | 26 [120 | 50 | 55
60 6001300 17 | 32 | 26 1480 | 289 | 227 (180800 4030 125,0 | 14440 { 962 7,07 | 26 (120} 60| 60
65 | 8501300 17 | 32 | 26 {530} 297 | 234 |218800 | 67D 27,0:314440 | 9621607 | 26 (120 | 60| 65
70 7001300} 18 | 34 | 27 {580 324 | 254 |270300 7720 128,9 | 156350 | 1020 6,88 126 {120 60| 70
{75} | T50|300( 18 | 34 | 27 {630 333 | 231 [316300| 8430 30,8 | 16350 | 102G (6,79 | 26 | 120 ] 6O | (75)
80 [ 800 (300 18 | 34 | 27 {680 342 | 268 |366400 | 5160 |32,7 | 16360 | 1020 [6,70 | 26 [120] 50 | 80
90 900 (30019 | 36 | 30 |770] 381 | 209 ls506000 {11250 36,4 11627G [ 1080 (6,53 | 25 (120 6506 90
(85) 9601300} 19 1 38 | 30 [8201 391 { 307 |573000 { 12080 38,3 116270 {1080 [8.45 | 28 (120 &0 | (95)
100 1060 {309 | 19 ; 86 | 30 1870 400'__‘314 844700 {12900 40,1 {15280 110806,37 { 26 120 £0 | 100
preferred.

Sizes within the brackets are not
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Perancangan Deep Drawn Pan Conveyor ( Clinker Transport Kapasitas 500 Ton / Jam )

Pamuiji , Ir. Gregorius Harjanto
‘L versitas Gadjah Mada, 2001 | Diund.gﬁmﬁi ﬁ/té:%etge'%&%ry.ugm.ac.id/
b sual fengths =4 to IS m
CEJ/\’\IIDIJ ERE% o2 Seope of the inner surface of flange >
‘" = 8% for sizes={ 30
| b I = 5% for sizes > 30
R E Exeept for [~ 38 (siope 29
Bl L::ﬁ = a, = Distance between webs of two’ ad -
<[ . sections for which both the principal
J—E'Z-‘] ) - moments of inertia are same and &y .
£ ' 2qual to 2J, . )
L. ‘,f‘iE_;i e = Distance of the centre of gravity axis >
I .]P».«-)l
= Profile factor k = F*// =7
Dimensions - For the axis of bending i For the
§ R flange buotes _E_
3 mm F G : . a, AN %5 g
7 3 v At 1927 g
o - J Wwe i i Joo | owy [ a -
3 ! b ’ 4 fmr] 1 A} emt | kgim c!:‘ em"r l cxm cr:‘ cm{ ; rs: em | MM | gy Im';i
C [_-Steet to DIN 1026, sheet' | (July 1940%) - C
{3) 30| 33} & 7 3,5| — 15,44 14,27 § 6,391 4261 1,08] 5,53] 2681000 [ 131 —|— | —] (3)
4 401 351 5 7 3,5 — 16,21 |4,87 14,1 | 7,05] 1,501 6,68 -3,08/1,04 | 1,331 — | 1% | 20 4
5 507 38| 5 7 351 — {7,121559 1264 [ 10,6| 1,92 9,12 3751113 11,37 4j1: |20 5
6o | 651 427 551 7,6 |4 | — 19,0317,09 [57,56 |177|2,52]114,1 | 5,07 1,25 11,42 1611, | 25] 615
8 801 45| 6 8 4 451110 {8,64 | 106 26,5 3,10]19,4 | 6,36{1,33 [ 1,45] 28} 1L {25 8
1o 100 50| 6 8,5 |4,5; 65{13,5 10,6 | 206|41,2| 3,91{26,3 |- 8,40[1,47 | 1,55] 42]24 | 30! 10
12 1200 551 7 9 45| 80{17,0 [13,4| 364|307 4,62|43,2 (11,1 {1,590 | 1,60} 56{17 | 30{ 12
14 40 60| 7 |10 5 1100:20% |16,0 1 605|86,4 545}62,7 (14,8 |1,7511,75] 70]17 | 35 14
16 1601 65) 7,5 1106 | 5,6 (110124,0 |18,8 | 025 116 6,21 1853 |18,3 11,80 11,84} 82{ 20 [ 36| 16
18 186% 70 8, 111 5,6 (130[28,0 {22,0 | 1350 | 130 | 6,95 114 1224 {202 11,92] 96720 | 40] 18
20 2001 757 B,5 411,516 [150{32,2 {253 | 1910 191 7,70 148 1270 12,14 [ 2,01 1108 23 | 40| 20
22 2201 80| 9 [12,5|6,51160/374 1294 | 2690 | 245 8,48{197 133,6 12,30 |2,141122]23 | 45] 22
24 240 | 85| 9,5 (13 6,6|180[42,3 133,2 | 3600 300! 9,22] 248 39,6 2,42 12231134| 26 | 45| 24
26 260 90|10 {14 7 1200148,3 1379 | 4820} 371 | 9,50} 317 {477 12,56 | 2,36 | 146] 26 | 50| 28
(28) 1280 95{10 (15 7,51220153,3 [41,8 | 6280 | 448 (10,9 | 399 |57,2 (2,74 | 2,58|160| 26 | 50 (28)
30 300 {10010 {16 8 |230(58,8 j46,2 | 8030 53511,7 | 495 {67,8 12,90 | 2,70 |174) 26 | 55} 30
{32) 1320100 |14 17,5 {8,75240{75,8 {59,5 {10870 | 679 12,1 | 597 |80,6 2,81 | 2,60|182{26 | 55 {32}
35 350|100 114 (16 8 [280{77,3 {60,6 (12840 734 (12,9 | 570 {750 |2,72 | 2,40 {204] 268 | 55] 35
{38) 1381 102|13,34/18 ([11,2|310]79,7 162,6 {15730 ! 826 |14,1 | 613 78,4 12,78 | 2,35{230] 26 § 55] {3B)
40 400|110 |14 |18 9 {320§91,5 |71,8 20350 | 1020{14,9 | 846 | 102 [3,04 | 2,65]240] 26 | 60| 40

C [ -Steel for the stecl lattice constructions, to DIN 1026, sheet 1 {July 1940%) C
F14 |140| 40] 4 |6 |3 [u0] 0,0 [ 778] 285]406]536[12,5 ] e.21]n,02 [102] — |11 | 22] F14
[w {C -Steel for wagon bujlding, to DIN 1026, sheet 2 (July 1940%) : Lw

76 - 76

55 | 76| 55| 10 |11,15 5,6 — [17,6 |13,8 | 142|37,3| 2,84{45,1 |127 [1,60 | 1,95 8] — 1 —| &

(so -39) 30 8 |4 i . (soﬁ
8 51 815 |7 |— L5802 97;21,2|291]182 | 490[1,26 |1,25| 28 | — | — |80z

9,5 ' 5 | 91,5
265 [91,5126,6) 8,5 (10,7 15,35 — 1118 | 9,270 119 26,0 3,18} 5,40 3,000,68 { 0,85| 45 | — | —} 5%
105 . 105

G5-l105| 65 8| 8 .4 [ 70[17,3 (13,6 287|54,7|4,07(61,2 {13,2 1,88 {1,88] 36 | — | —] ¢

145 o ) 145
oo |145(60| 8 | 8 | 4 110198156 585|80,7| 5431536 11,9 |1,65 | 1,50] 74| — | —| 55
235 ' _ ' 235
o [235]90 ) 10 | 12 | 6 |180|42,4 |33,3 | 3430 | 292 | 9,00| 272 40,5 12,53 | 2,28|128| — | —| 4=
300 - 300

75 [3000 751 10 | 10 | 5 12401428 33,6 | 4030 | 328 10,7 | 145 [24,2 1,84 | 1,60 |182f — | —| SF
/ 300 s 300

(ﬁ) 30078 | 10 | I3 | 6,5/24047,6 [37,4 | 5860|393 11,1 | 208 |34,7 |2,10 | 1,80|182) — —[ {55
N ! .

Sizes within the brackeis are not preferred.



	HALAMAN JUDUL
	KATA PENGANTAR
	NASKAH SOAL
	INTISARI
	DAFTAR ISI
	BAB I  PENDAHULUAN
	BAB II  APRON CONVEYOR
	BAB III  PERANCANGAN DEEP DRAWN PAN CONVEYOR INKLINASI 40'
	BAB IV  PERANCANGAN DEEP DRAWN PAN CONVEYOR IKLINASI 10"
	BAB V  PERALATAN PENUNJANG
	BAB VI  PENUTUP
	DAFTAR PUSTAKA

